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Of the 7,940,000 passenger car engines 
produced in the U.S. during 
1955, 4,128,000 were equipped with 


the new 


PERFECT CIRCLE 


type —— 
chrome oil ring 


%* 52% were Pertect Circle Type ‘98’ chrome oil 
rings. 48% were ail other oil ring types combined, including e 
Perfect Circle oil ring types. 
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New Departure steel balls are pro- 
duced in a wide range of sizes. The 
thimble contains about 3,000 balls 
one millimeter in diameter. There 
is enough steel in the large ball to 
make 156,660 of the tiny balls. 


Steel ball wire is drawn through dies to 
assure uniform diameter and roundness. 


about 


NEW DEPARTURE 


Precise control of grain flow is obtained 
with these Ball Heading Machines. 


{ STEEL BALLS 


Available in any quantity 
to fit your specifications 


for grade, size and accuracy! 


When industry wants steel balls of proven accuracy and 
dependability, it is only natural that they turn to New 
Departure, leading producer of ball bearings and there- 
fore thoroughly experienced in the manufacture of pre- 
cision balls. Today, New Departure provides industry 
with high-carbon chrome and stainless steel balls in a 
wide range of sizes and specifications. 


New Departure balls are produced from the finest high- 
carbon chrome steel. AISI Type E51100 steel, specially 
made for New Departure, is heat-treated to achieve the 
proper hardness and toughness for maximum strength 
and life in the finished product. Stainless steel, AISI 
Type 440C, used by New Departure results in balls of 
much improved hardness and load-carrying ability. 


In addition to producing the finest steel balls available, 
New Departure will fill volume orders for balls of 
special materials such as high-nickel or cobalt-base 
alloys, tool steel and others. 


NEW DEPARTURE ¢ DIVISION OF GENERAL MOTORS e BRISTOL, CONN, 


Balls are heat-treated, quenched in oil or These gauges sort balls into lots according 
water, then tempered in electric furnaces. to required diameter limits. 


Applications range from power steering to pencils 
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The unique advantages of New Departure 
steel balls are utilized in many applications 
ranging from heavy-duty bearings to the 
new liquid lead pencil. To accommodate these 
applications, New Departure steel balls are 
offered in sizes ranging from .025 inch to 


1% inches in diameter. 
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VOU Seal 
Tus 
position 


A new engineering job with 
The Glenn L. Martin Co. in 
Denver, Colorado... 


An unusual opportunity to advance 

yourself professionally and achieve 
reel ela Leo LL 
apply your particular talents to new 
problems in missile engineering. 


PLUS the advantages of living in 
_ the heart of one of America’s 
Merete)" ecole oi 
j where the relaxation possibilities for 
&. skiing, fishing, camping, and 
Cl ello mmole Mri bae(sa tities 


PLUS the value of living in Denver ... 
a modern, fast-growing metropolitan 
community which provides the ideal 
environment to settle and raise a family. 


MARTIN’S NEW DENVER DIVISION 
ohare cele) lela ll Riel mele 
nowhere else available. We ask you 
Engineers, Physicists, Mathematicians 
and Technicians to investigate these 
exciting opportunities ... and put 
yourself in one of the following positions: 


CS ee) ee ee ee ee es es ee ee ee ee eo 
, 


Rocket. Propulsion Aeronautical Engineering 
a raiee a Mela cole lile) a ae MR Ale) 
Servo Design Stress and Weight Analysis 
SIT LTS ae ue Meo) aire 

Test Engineering Cote l Tp ame tt} 

Ground Support aes 

Equipment Design Airframe — Missile Design 


Write to: Emmett E. Hearn, 
The Glenn L. Martin Co. (Denver Div.) 
Dept. E, Box 179, Denver 1, Colorado 


ee Te ee a 


| ae Ye eS al ee ee OY A mee ET 


Automotive Engineers, In« 

é s t ) Wes th 

>I s 50 cents I ver, $5 p year Enter as 

ider the August 24, lf Acceptance for mailing at spe- 
paragraph (d-2), Sec, 34.40, P. L, and R., of 1948, Additional 





Rings seal efficiently 
throughout extremes of/cold and heat 
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“way Di oe” , : 
O Rings Dy J and automotive sealing problems. 


The Hydrotor Hydraulic Cranking Motor, manufactured by 
Hydramotive, Inc., Cleveland, Ohio, provides high cranking torque 
and adjustable speeds over a temperature range of —65° to + 165° F. 

Hydramotive, Inc., standardized on Precision “O” Rings after 
exhaustive competitive tests. Precision “O” Rings guaranteed long 
life sealing and flexibility in arctic cold. 

Precision “O” Rings are compression molded from quality con- 
trolled compounds. They're the finest made! Rigid inspection and 
engineering skill assure long life, leak proof sealing. Precision can 
furnish the size and compound that fits your requirements and “O” 


rings that meet all military and commercial specifications. te * 
Precision ‘‘O""' Rings meet mili 
tary specifications and were 
engineer— ready to help you in product design. Rely on Precision, used in the North Ameri 


What is your sealing problem? There is an expert — the Precision 


the world’s largest exclusive producer of “O” rings. can F-100C Super Sabre 


Write for your free copies of Precision catalogs on “O” Rings and Dyna-seals > 


lrecision Rubber Products 


Corporation - “O” Ring and Dyna-seal Specialists 


3110 Oakridge Drive, Dayton 7, Ohio gg ange he 
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STERLING 
} CONFORMATIC 


> 







PISTONS 







are 
available with 


LOW COST 


Y7 Intra-Cast 
STEEL-LINED 
GROOVES 








Steel protection—top and bot- 





tom—gives sensationally 
longer life to rings and 






grooves. 


This ring is integrally cast into the 
piston . . . positioned so that when the 
grooves are machined, the top ring 
groove is lined with steel and has 
islands of aluminum for ring cooling. 
CONFORMATIC STEEL CONTROL This Intra-Cast steel-protected groove 


MEMBER, anchored at the pin bosses only, resists enlargement and materially re- 
controls skirt clearance ... hot or cold! The . 7 
metered steel insert allows you to specify duces top ring land wear and rounding. 
th ; . . 

@ piston clearance you want for your And, it does it at far less cost than 
engine. (Clearances from zero to Y2 thou- 
sandth inch are generally recommended.) other methods. 


* Tradenome Registered 


STERLING ALUMINUM PRODUCTS INC. 





TO REPLACE A RIVET Rollpin’s spring 

action firmly fastened radio transformer 
laminations in place and did two things a 
rivet couldn’t do—aligned the laminations 
and compensated for minor hole variations. 


Where can you use this 
simple fastener ? 


If you use locating dowels, hinge pins, rivets, set screws 
—or straight, knurled, tapered or cotter type pins, Rollpin 
offers the opportunity of a better method that can cut 
assembly and maintenance costs. This slotted tubular steel 
pin with chamfered ends eliminates special machining, 
tapping, and the need for precision tolerances. Driven into 
a hole drilled to normal production standards, it locks 

securely in place, yet can 

readily be drifted out and 


reused whenever necessary. 


ELASTIC STOP NUT CORPORATION 
OF AMERICA 


TRADEMARK 
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TO REPLACE A STOP PIN 


Rollpin’s self-locking action elimi- 
nated staking or peening opera- 
tions required to retain a straight 
solid pin. 


3 Better Methods 
with ROLLPIN 


_ 
TO REPLACE A SET SCREW on 
automobile brake handle, Rollpin 
is self-retained in the hand grip 
but can easily be driven into over- 
drilled hole in shaft to free han- 
dle, then removed and used 
again. 


TO REPLACE A DRIVING PIN for a flexible drive shaft on a washing 
machine, Rollpin cut assembly costs by eliminating precision drilling 


and reaming 


[_] Rollpin somples 
] Rollpin bulletin 


Name 
Firm 


Street 


| 
! 
| 
| 
| 
| 
j 
| 
i 
l 


City 


see menadione 


MAIL COUPON FOR DESIGN INFORMATION— — — - 


Elastic Stop Nut Corporation of America 

Dept. R37-475, 2330 Vauxhall Road, Union, N. J. 

Please send the following free fastener information: 

[-] Here is a drawing of our product. 
What self-locking fastener would 
you suggest? 


Title 





Aen call fhats 


TRACK WHEEL BEARINGS ARE COMPLETELY PROTECTED 


Whether it’s tropical muck or crystal sharp Alcan dust, 
nothing sneaks past the C/R End Face Seals guarding the 
track wheels of this giant Oliver OC-18 Crawler. And 
here’s why: The mating rings in this steel-on-steel C/R 
Seal are lapped flat within .000034 inch! They form a 
leakproof seal so dependable that even under the worst 
s the oil and the bearings stay clean and the 

not require the usual frequent checking. Seal 

performance like this cuts downtime for lube checks... 
ves big money on round-the-clock operations. You can 
ve equally dependable performance ...and savings... 


Oil Seals. 


CHICAGO RAWHIDE MANUFACTURING COMPANY 
1243 Elston Avenue ¢ Chicago 22, Illinois 


Offices in 55 principal cities. See your telephone book. 


In Canada: Manufactured and Distributed by Super Oil Seal Mfg 
Ltd., Hamilton, Ontario 


Export Sales: Geon International Corp., Great Neck, New York 


C/R engineers will cooperate with you on special de- 
signs, or help select the right stock seal for a wide range of 


applications. Write for detailed information. 


OIL SEAL 


CHICAGO 
RAWHIDE 


Other C/R Products 


Sirvene (synthetic rubber) molded pliable parts « Sirvis- 
Conpor mechanical leather cups, packings, boots « 
C/R Non-metallic Gears 
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United-Carr’s new self-locking, plastic nut 
is designed for blind application and can be 
used with all types of metal finishes without 
scratching or chipping the surface. Its plastic 
fingers provide rigid anchorage yet will not mar 
paint, polished metals or even porcelain. 

Inexpensive sheet metal screws cut their own 
threads and expand the nut'’s fingers as they are 
driven, locking both nut and screw tightly in 


How many ways can yow use 


place. Screws can be removed and replaced 
several times without damage to the nut 

DOT plastic snap-in nuts are electrically non- 
conductive and provide a high degree of insula- 
tion against heat transfer. For all practical pur- 
poses, they also provide an effective vapor seal. 

Available in several styles and sizes. Write for 
full information and samples or contact your 
nearest United-Carr representative, 


UNITED-CARR FASTENER CORP. 


CAMBRIDGE 42, MASSACHUSETTS 


MAKERS OF FASTENERS 
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DESIGNERS 


for MISSILE SYSTEMS 


w New activities at Lockheed Missile Systems 
Division have created positions for Designers vARIED AnSIUNaeENOn 
ble of performing creative basic layout es 
7 le f perf 8 : yo Designers are not limited to 
and design of structural, mechanical, specific functions under Missile 
electro-mechanical and electronic packaging Systems Division's philosophy 


of missile assemblies and components. of operation. Diversified 
assignments provide stimulating 


; Pie : challenge, enable Designers 
@ Those who will qualify will cope with new to acquire the broadest woneiiie 


problems in a field of scientific endeavor that background in the field of 

grows daily in complexity. A knowledge missile systems design. For 

of new materials, finishes, specifications and example: it is not uncommon 

experience on small precision devices will lors Mae ae eee 
5 ; to work on diverse problems 

prove helpful in meeting the challenge in structuieas toatiole: 


of Missile Systems research and development. hydraulics, pneumatics, electro- 
mechanical packaging, fuel 
systems and other fields within 
the span of a few months. 


Those possessing a high order of ability applicable 
to these areas of endeavor are invited to write: 


idle MISSILE SYSTEMS DIVISION 


research and engineering staff 


LOCKHEED AIRCRAFT CORPORATION * VAN NUYS, CALIFORNIA 
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Protect your trucks 
good name 


with a heater designed 
for trucks 


Free Consulting Service and Heater Catalog! At no cost to you, 
one of our engineers will call to discuss your heater problems for any 
truck model, present or future. And write now for your free Evans heater 
catalog! Address: Evans Products Company, Dept. Z-3, Plymouth, Mich. 


REGIONAL REPRESENTATIVES: Cleveland, Frank A. Chase + Chicago, R. A. Lennox Co., Inc, 
Detroit, Chas. F. Murray Sales Co. + Allentown, Pa., P. R. Weidner. 
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Do the heaters you install in your 
trucks measure up to the high quality 
you build into those trucks? If they’re 
Evans heaters you can be sure they 
match your trucks in quality, perform- 
ance and long life. Here’s why... 


Custom-designed 
by heater engineers 


Evans original-equipment heaters 
are designed into your trucks as inte- 
gral parts—to save you installation time 
and cost, to blend into design and space 
allowances of your trucks, and to pro- 
vide full-balanced comfort, ventilation 
and defrosting for any kind of weather. 
Evans truck heating engineers work 
closely with your engineers. And the 
cost is less than you’d think for a 
genuine, custom-designed truck heater! 


Rigidly tested in Evans’ 
modern laboratory 


Evans has one of the most extensive, 
most complete testing laboratories of 
any independent truck heater manu- 
facturer. Each custom-designed heater 
and its components must pass all of 
Evans’ rigid specifications with flying 
colors before being released for manu- 
facture. And Evans backs its testing 
policy to the hilt with a parts “repair 
or replace” warranty on every heater, 
good for one year or 50,000 miles, 
whichever occurs first! 


Tailor-built for your 
specific truck models 


Evans engineers make sure that the 
heater custom-built for each of your 
specific truck models is not a “tacked- 
on” or “bolt-it-here-maybe” type, but 
an actual integrated unit built com- 
pactly and neatly into the truck. That’s 
why Evans heaters, complete with your 
own nameplate, look like the quality 
products of your own factory! 


EVANS PRODUCTS COMPANY 


also produces: railroad loading equip- 
ment; bicycles and velocipedes; 
Evaneer fir plywood; and Evanite 
battery separators. 





Naugatuck Paracril 


Ta spark plug covers mart shock absorber 


front engine mounts ignition wiring steering post pad shock-absorber bushings 


radiator hose are TelE Mal Melt cay alti mee alla ig ee Mo Lal Dot Cae 


water pump seal boot and cap 


pinion shaft seal gas tank filler grommet 


CT a malts control-arm pin bushing seals Plame rol gas tank neck hose 


allt -ti- lm la-l aml tt Pr alae tal a de ele) transmission and ——— fuel tank gauge seal 


rT ee er etal: a ae a spring shackle bushing 


Spelled-out above are just a few applications for Paracril, 

Naugatuck’s butadiene-acrylonitrile copolymer. Unequalled in 
-A rae rE resistance to oils, fuels and organic esters, aromatic 
hydrocarbons, chlorinated organic liquids and most hydraulic 


HAcG O|l i= esistan f 9 fluids, the Paracrils provide greater tensile strength with 


increased dimensional stability, high abrasive resistance, unusual 
» = © oe 5 ; : —_ ‘ ° ° 
nitrile rubber low-temperature flexibility, and excellent resistance to oxidation. 
Paracril® stocks are fully compatible with most other rubbers and 


Suited to every 


plastic resins ...can be calendered, extruded, or molded by 


standard rubber forming methods... are easily dissolved in solvents 


iuUtomotive 


to make low-viscosity solutions for cement applications. 


. - z a 
<i pp Pp if cation: Why not write to us on your company letterhead for application 


and test data today? 


Naugatuck Chemical 


Division of United States Rubber Company 
Naugatuck, Connecticut 
IN CANADA: NAUGATUCK CHEMICALS, Elmira, Ontario * Cable Address: Rubexport, N.Y 
Rubber Chemicals * Synthetic Rubber « Plastics * Agricultural Chemicals * Reclaimed Rubber « Latices 
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When you need a dependable source of conventional oil seals, 
or engineering help on new seals to meet unique conditions, 

call your National Oil Seal Applications Engineer. He’s a 
specialist in seals, factory trained and a veteran at his business. 
Whether your seals can be shipped from stock, made 

from existing tools, or require new engineering, he'll give 


you a fast, accurate and realistic answer. 


Your National Applications Engineer is backed by the productive 
capability of four big NMB plants, and 35 years of oil seal 
specialization. Call him while your new design is still 

on the drafting board—the best time to specify seals. 


His telephone number and address are listed above. 


Ueber 
OIL & GREASE SEALS NATIONAL MOTOR BEARING CO., INC. 


O-RINGS Ts) Plants at Van Wert, Ohio, Redwood City, Downey and Long Beach, Calif. 
General Offices: Redwood City Saas 


ee ae ee a Me i a 
Ue st ee Te e y 
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Yes — it can be that simple when you use TRUFLEX 
Thermostat Metal elements and assemblies. 

Give us the specifications you want to work to, 
and we'll make TRUFLEX Thermostat Metal parts 
that are really at home in your product. 

Or, if you prefer to make your own thermal ele- 
ments, General Plate will produce TRUFLEX in 
strip form to accurately meet your thermostat metal 
specifications. Either way you will find that General 
Plate TRUFLEX Thermostat Metal brings about 
worthwhile savings in production costs by reduc- 
ing assembly problems in your products. You get 
consistently accurate performance of parts or strip 
because every order comes to you an exact dupli- 
cate of the original. 

And remember — over forty different types of 
TRUFLEX Thermostat Metal are available to you 
— types covering a wide range of temperature ex- 
tremes for thermostat applications — for immer- 
sion in water or steam without corrosion problems 
— in preferred resistance series to simplify cali- 
brations of current operated devices — for needed 
spring characteristics in thermal latches — or 
what have you? Write for TRUFLEX Thermostat 
Metal Catalog and engineering assistance. 


Pick Them Up 
and Put Them In... 


















On m Clig 
Y, unif, | 
a i : 
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You can profit by using 





General Plate Composite Metals! 







METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 


ATTLEBORO, MASSACHUSETTS 














114 FOREST STREET, 
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For the Sake of Argument 
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By Norman G. Shidle 


Few personal disciplines are as rewarding as forcing ideas 
into focus. And few business habits contribute more to 
group results. 


The ideas which keep us uncomfortable by day and tossing 
by night are almost always slightly out of focus. It is less 
wearing to face big problems which are clear, than to be 
plagued by small ones which aren’t. 


Only when we see a thing for exactly what it is can we 
readily decide what to do about it. As long as we permit its 
outlines to remain hazy, we are beset somewhat by man’s 
innate fear of the unknown. 


That’s why the small, daily problems often bother us more 
than the big ones. We can’t bring ourselves to do the con- 
stant work of focusing. We keep hoping we can get along 
with less than 20-20 vision on everyday matters. ... And we 
do—after a fashion. 


Worry grows lushly in the soil of indecision. And inde- 
cision comes often from failure to bring the real problem 
into focus for facing. 


We have all Known someone of “the worrying kind”; some- 
one constantly harried by what seem trifles to everyone else. 
... And we have all joined in the general surprise when the 
“worrier” met personal tragedy or a sudden great problem 
with dignity and power. 


A Constant Focuser can be a great boun to an organization, 
provided he doesn’t get doctrinaire about his speciality. He 
is a steady irritant to the comfort of most of us, until we 
learn for ourselves the greater comforts which constant fo- 
cusing can bring. The Constant Focuser already enjoys the 
comparative comfort of a mental house dispossessed of all 
but tomorrow’s undecided issues. 


13 
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EATON MANUFACTURING COMPANY 
Lump OFT, 


9771 KFrenich Road 5 Detroit 13, Miebigan 
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BENDIX POWER BRAKES ARE A PERFORMANCE-PROVEN SALES FEATURE 


by. 


POWER BRAKES 
First in the field- 


now standard of the 
industry 


clusively the ability of Bendix to produce as well as to plan 


The first practical power brake to be put on the market was 
developed and produced by Bendix. Today Bendix* Power 
Brakes are specified by practically every car manufacturer 
in the industry. 

This industry-wide acceptance of the most revolutionary 
development in braking since Bendix four-wheel brakes is 
convincing evidence of Bendix foresight in research and engi- 
neering. And the fact that today more Bendix Power Brakes 


are in use than all other makes combined demonstrates con- 


BRAKES « POWER STEERING « POWER BRAKING 
e CONSTANT VELOCITY UNIVERSAL JOINTS 
e HYDRAULIC REMOTE CONTROLS 


ahead for the industry’s requirements. 

Available in low pedal or high pedal designs to meet 
individual manufacturers’ requirements, Bendix Power 
Brakes are a potent source of customer good will from the 


first mile to trade-in time. 


BENDIX oivrsion SOUTH BEND orana 


Export Sales and Service: Bendix International Division, 205 East 42nd Street, New York 17, N. Y. 
*REG. U. S. PAT. OFF 


by 


AVIATION CORPORATION 





WANTED: 


Military Engine With Following Specifications 


Displacement ... 1 cu in./hp 
Weeew.........1 Ib/hp 
Oe occ enein $/hp 


R. H. Sawyer, 


UPER POWERPLANTS giving one horsepower per 
§ cubic inch of displacement, one horsepower per 
pound of weight, and costing than one dollar 
per horsepower are needed to run the lighter, smaller 
military vehicles of the future, says the U.S. Army 
Ordnance Corps. To accommodate this radical shift 
in Ordnance thinking away from large, heavy, high- 
powered vehicles, the automotive industry will have 
to begin new programs to develop small, light, me- 
dium-horsepower engines. 

Satisfying these military 
automotive industry, too, by opening up new fields 
for engine builders. With slight modifications these 
new engines could be used in sports cars, small 
trucks, and as standby power sources. Their low 
cost and fuel economy will make them desirable for 
econd cars. And they will provide a very valuable 
backstop should the nation’s economy ever not be 
able to afford the luxury of 200-hp engines in low- 
priced cars. 

Two “families” 


less 


needs will benefit the 


of engines are sought in the 20 to 
150 hp range. In addition, a third group of “throwa- 
way” engines specially designed for ex- 
tremely short life at very high outputs—is needed. 


engines 


Military Needs Changing 

This change in military engine concept has come 
out of changes in the concept of modern warfare. 
The difference lies in a new emphasis upon troop 
mobility and the need for speedy, light vehicles. 
Many more very small wheeled and tracked vehicles, 
that can be transported by air, will be needed. When 
used as troop carriers they need be only large enough 
to transport the smallest infantry unit, the squad. 
Their high speed and agility will take the place of 
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tons of armor plate. The smallest vehicles will be 
remotely controlled or operated by one man in the 
front lines, so they must be economical, reliable and 
inexpensive to make. 


Engine Size Is Biggest Problem 

The weight and bulk of present-day engines are 
the biggest obstacles to designing faster, lighter, 
armored vehicles. V-shaped, liquid-cooled engines 
require too much armor to cover them, they prevent 
lowering the silhouette and reducing exposure to 
enemy gunfire, and their weight is too large a pro- 
portion of the vehicle weight. 

Ordnance is looking for 20- to 150-hp engines 
They must be smaller, lighter and more flexible so 
that they can fit into smaller, unusual-shaped en- 
gine compartments. Because they will be used in 
large numbers in time of war they must be cheap to 
build, economical to run, and expendable. 


Throw-away Engines 

Designers must re-examine their conventional ob- 
jective of building engines that perform well over 
a long life. In designing for lighter, cheaper engines, 
structure weights will have to be reduced, thereby 
shortening the life of the engine. However, long 
life may not be important in vehicles used almost 
exclusively in combat. (Engines which outlive the 
vehicles they power are wasteful.) So engines of 
low-cost construction—engines that could be factory 
tested, sealed, issued and written off—are necessary. 

New engine design standards for temperatures, 
stresses, and pressures will have to be set. Smaller 
safety factors can be applied to calculations. And 
engine components should be built with roughly 
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Then we can reduce our large stock of 


equal lives. 
“high mortality” parts and ultimately reduce main- 


engine rebuilding costs. 

If these light engines can be produced cheaply 
enough, it will be cheaper to discard a broken one 
and replace it with a new one than rebuild it. 


tenance and 


Piston vs Turbine Engines 
Ordnance is taking a new look at the various types 


of engines to see which fit its special needs. Among 
others, the piston engine (2 or 4 stroke) and the 
gas turbine (with or without regenerator) are being 


evaluated 

The | 
the 2-stroke 
present high efficiency 
tremendous research and de 
neers have expended on it. Inherently, the 4-stroke 
has the adv that it uses air efficiently and 
it does not auxiliary pumping devices. This 
gives good thermal efficiency and fairly good fuel 
econom}) However, for these advantages we sacri- 
simplicity, size, and 


engine appears promising, particularly 
The 4-stroke has reached it 
mainly because of the 

velopment effort eng 


ston 


engine. 
i- 
antage 


need 


weight. To 
we must boost engine speed and/or 
be done by increasing compression 
ratios or supercharging Supercharging requires 
adding auxiliary pumping device. Too, higher 
speeds and temperatures create valve train problems 


fice mechanical 
increase output 


bmep. Both may 


that require expensive materials. Ultimately the 
4-stroke piston engine can give no more than one 


power stroke every 720 deg of crankshaft rotation. 
And energy supply per unit time is lower than for 
2-stroke engines or turbines. 

The 2-stroke engine offers high output and is 
relatively simple. But it is difficult to make it 
breathe efficiently and live long under high piston 
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PROPOSED FAMILIES 


EXPENDABLE 
FAMILY 


NGINES of future will fall into two, medium-life families 
lesi¢g and large bore engines and completely new engine desig 















family w 


A third 


expendable 








heat loads. To get around these problems 2-stroke 
engines have been made slow-speed engines. How- 
ever, now these engines can be built to breathe well 
at high speeds. Poppet valves or opposed piston 
phasing can be used. If necessary, auxiliary valve 
construction similar to that used on some foreign 
engines could be used. Piston heat load can be eased 
by oil cooling and by designing the piston structure 
carefully. Since long life is no longer as important 
as it once was, we can sacrifice some of it for better 
performance. The Ordnance Corps has two high- 
power, 2-stroke engines now being developed. 
Small gas turbines, operating on regenerative 
cycles, may be available within three years. Al- 
though their fuel economy is not as good as a piston 
engine, their smaller size is desirable. Initial cost 
; still high: $40 per hp. However, we hope to reduce 
cost to below the $5 per hp cost of piston engines. 
In the near future a low pressure turbine with 
regenerator appears a good bet. Eventually high 
pressure turbines with variable area nozzles will 
give us good fuel economy with the smallest bulk. 
Ordnance is also investigating compression-igni- 
The Army wants an engine which gives 


tion engines. 
and at 


good gasoline economy, good cold starting, 
the same time, is light weight and simple 


Family System Continued 

Ordnance intends to continue its family concept 
of engines. The economies possible through inter- 
changeability of parts and simplified manufacturing 
are too great to discard. However, it does not appear 
that one family of engines will be able to cover the 
20 to 150 hp range required for future military ve- 
hicles. 

To avoid severe balance problems and to take ad- 
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vantage of the inherent savings in the use of large 
numbers of small cylinders, Ordnance would like to 
avoid 2-cylinder versions where possible. However, 
it is difficult to span the horsepower needs with 
even two families, so Ordnance compromises and 
requests a small family based upon 10 hp per cylin- 
der, and a large one based on 20 hp per cylinder. 
Then engines of 20 hp (as a twin), 40 hp, and 60 hp 
in the small family and engines of 80 hp, 120 hp, 
and 160 hp in the large family would be available. 

The throw-away or expendable engine would come 
from the basic families, with super output attained 
by “bolt-on” equipment or by minor changes in the 
basic design. Even cheaper, disposable engines 
could be made of completely different design. One 
way of making cheaper, flexible engine families is 
to use integral cylinder-crankcase castings. These 
castings can be bolted together axially and closed 
at either end with cover plates. 


More Power Per Size 

To get more output from smaller power packages, 
Ordnance is willing to abandon previous thinking 
which frowned upon supercharging, kept piston 
speeds low, and demanded engines that gave peak 
power over an extended period. Today Ordnance 
says, ‘For our light engines give us superchargers, 
high speeds, and flash ratings.” 

At least two models of air-cooled engines now 


being produced for the military will use supercharg- 
ers. 

To counteract the increased fuel consumption 
caused by supercharging, two methods are being 
developed: (1) A variable speed drive is used with 
mechanical superchargers. (2) Turbo-supercharg- 
ing appears to work better but it costs more and 
requires critical and expensive materials. 

Other changes expected which may extract more 
power out of smaller Ordnance engines are: 


@ Higher engine speeds. (About 6000 rpm for 
4-stroke and about 4000 rpm for 2-stroke en- 
gines.) 


@ Fuel injection which will reduce size and im- 
prove economy. 


@® Miniature electrical systems. 
e@ Dry sump or “throw-away” lubrication systems. 


@ Compression ratios that will permit use of 90 
100 octane gasolines which will be available by 
1960. 


For complete paper in multilith form on which 
this abridgment is based write SAE Special Publi- 
cations Department, 29 West 39th Street, New York, 
New York. Price: 35¢ to members, 60¢ to nonmem- 
bers. 


Reo’s New Gold Comet V-8... 


... features long life, high performance, ease of maintenance and fuel consumption of 


0.5 Ib per hp-hr. 


ORE power from a smaller package with low 
M maintenance and long life were REO’s objec- 
tives in developing the new Gold Comet V-8. 

Adopting a V-8 design helped toward the space 


The engine produces 220 hp at 
275g in. wide 


and power goals. 
3200 rpm in a package 391% in. long 
and weighing less than 1200 lb. 

A relatively small 8-qt crankcase capacity is given 
every possible assistance in doing its job by unique 
oil temperature and filtration features. A full flow 
oil temperature stabilizer located in the water 
jacket adjacent to the intake manifold provides 
cooling or heating of the oil as required. Dual 
(full-flow and by-pass) oil filtration is provided. 
The by-pass filter handles the oil which has passed 
through the full-flow cartridge but is in excess of 
that required by the galleries. Triple by-pass pro- 
tection at the stabilizer, full-flow filter and oil pump 
give added protection. A filter by-pass flashes a 
warning light on the dash when the cartridge must 
be renewed. 

Positive crankcase ventilation through the rocker 
arm covers, tappet chambers, and timing gear cover 
completes the scheme designed to provide a good 
climate for good lubrication. 
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Other features contributing to long life are a 100 
gpm cooling system, wet sleeve construction for 
uniform cooling and maximum circulation, and 
solid trunk type pistons with a chrome type com- 
pression ring. 

For ease of maintenance the engine was planned 
in relation to the truck itself. The engine acces- 
sories, such as generator and compressor are easily 
available, the fuel pump is above frame height, and 
spark plugs are on the outside of the bank. A hood 
which slides forward out of the way and fenders 
which are detachable by removing four cap screws 
facilitate preventive maintenance. 

Interchangeability of parts such as cylinder 
heads, gaskets, and manifolds are featured on this 
engine and an attempt has been made to have as 
many parts interchangeable with REO’s line of 
sixes as possible 


Paper “Service and Maintenance Features of 
Reo’s New Gold Comet V-8” was presented at the 
SAE Metropolitan Section Meeting, New York, Oct. 
20, 1955. It is available in full in multilith form 
from SAE Special Publications Department. Price: 
35¢ to members, 60¢ to nonmembers. 

















Will Soon Be 





Flying Aircraft Carriers 


Feasible 


. . . because of advances in design of powerplants, 


seaplane hulls, and materials. 


Also, air freighters 


with more than the yearly capacity of ocean-going 


HE day is close if not already here when we can 
design and build a flying aircraft carrier. A car- 
rier that could carry 20 supersonic fighters while 


cruising at 400-500 mph at 40,000 ft appears to pre- 
ent no insurmountable design problems. 

Such a carrier might emit its fighters through air- 
tight locks up a ramp and out a trap door. With 
the carrier moving 400-500 mph, take-off of the 
emitted fighter would be almost instantaneous with- 
out any catapult Returning fighters would ma- 
neuver to the carrier’s direction and speed for touch- 
down. They need have no landing gear—just skids 
and an engaging hook, or magnetic pads for a mag- 
netized track on the mother plane to hold. 

No crew members will be on deck to handle the 
fighters. They couldn’t stand the 400-500 mph air- 
flow or the cold thin air. They won’t even enter the 
fighter storage areas without pressure suits, for 
pressurizing these vast volumes will be out of the 
question. Only certain areas will be pressurized for 
normal human habitation. 

There may not even be a human pilot in the 
daughter plane if we can develop guided missiles 
that will do the job. The mother plane will be an 
excellent base for radar guidance—and for detec- 
tion and interception as well. 

The carrier will be a water-based plane so sea- 
worthy that it can set down on the open ocean to 


20 


C-2 vessels will be within our reach. 











VesSS€ ls or 
to a shore base 


refuel and resupply from surface sub 
marines. Or it can fly home 

With nuclear power the carrier can stay aloft 
week, circling the globe. Even with conventionally 
fueled turbojets it can remain up 10 hr, making a 
round trip of several thousand miles at high alti 
tude. 

Its outstanding advantage is that it will be far 
less vulnerable than a fixed land base or a relatively 
slow-moving, submarine-menaced carrier ship. And 
its mobility makes it useful anywhere in the world 
cn short notice. 

Just as important is another fact, if piloted air- 
craft instead of missiles are used: The fighters can 
land at 400-500 mph on the moving carrier. This 
will simplify their design and improve their per- 
formance because they won’t have to be designed 
for a low-speed regime. 

The big plane may have a commercial cousin 
flying freight at more than the yearly rate of C-2 
freight vessels—or, in time of war, transporting 
5000 troops at a time from our shores to those of 
another continent or across our own country. 

Both carrier and freighter will have to be water- 
based planes. It would be too costly to build run- 
ways long enough for such huge planes to take off 
and land on. Besides, landing gear would constitute 
an enormous weight and—unlike a seaplane’s hull 
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be of no use to an over-ocean aircraft if it had to 
make a forced landing. 

Huge seaplanes are feasible now although 
formerly seaplanes bowed to land-based planes... 
because of recent advances in propulsion systems, 
fluid dynamics, and materials. 

It’s no longer necessary to build seaplanes tall, 
clumsy, and of generous frontal area and conse- 
quent high drag. The old seaplanes had to be tall 
to keep their propellers from contacting the water. 
Modern seaplanes can use jet propulsion—maybe 
the best available petroleum-fueled turbojets, but 
preferably nuclear-powered jet systems. They can 
be trim, close-to-the-water-level designs. 

Hulls of future seaplanes will be capable of taking 
off and landing in rough water, yet they won’t be 
unduly heavy. For one thing, the hull itself will be 
of efficient high length/beam ratio design. Then 
too, jets of air will break the water suction at the 
step and at other critical points along the hull dur- 
ing the take-off runs. This will reduce the total 
power required and also shorten the run. 

Artificially induced flow over wing leading edges 
and flaps will increase lift at low speeds, thereby 
shortening both take-off and landing runs. 

All these contributions to shortening take-off and 
landing save stressing of the hull by waves and per- 
mit lighter design. 
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New materials like titanium and aluminum-clad 
metals and new finishes that resist corrosion aid 
seaplane design too. 

These combined technological advances are what 
make the idea of a flying aircraft carrier attractive. 
Here’s what the carrier capable of cruising 400-500 
mph at 40,000 ft carrying 20 fighters might be like: 


Hull length 300 ft 
Hull beam 30 ft 


360 ft 
20,000 


Wingspan 
Wing area 


Thrust (20 turbojets 
each at 22,000 lb) 


Gross weight 


440,000 lb 
2,200,000 lb 


Each of the monoplane’s simple tapered wings 
houses 10 engines rated at 22,000 lb each—a variety 
of turbojet that can be assumed to be available by 
the time our carrier is ready for them. The jets 
furnish suction over the leading edge to reduce drag 
by extending the laminar flow region. They also 
control airflow over the wing flaps to cut landing 
speed and take-off time. 

These two forms of boundary layer control—plus 
the favorable effect of the large Reynolds number 
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Table 1—Weights of Fighter-Carrying Seaplane 


Empty seaplane 800 000 

Twenty 12,000-Ib supersonic rocket aircraft 
including fuel, pilots, and armament 

Crew of 100 men and their rations, totaling 
500 Ib per man 

Extra armament stores 

Spare parts and equipment 

Extra rocket fuel for five missions each 

for 20 fighters 


240,000 


50,000 
50,000 
100,000 


160.000 
800,000 


2,200,000 


per mission 
Fuel for carrier 


applicable to our big plane—permit use of a wing 
loading of 110 psf 

Wing chord is 80 ft at the base, 40 ft at the tip 
Leading edge is raked, trailing edge straight. Side 
at the wing tips can house armament. 

The tail is a conventional configuration. Span of 
the stabilizer and elevator is 80 ft, allowing ample 
room for returning fighters to fly between the twin 
vertical fins and onto the deck for contact landings. 
The fins and their rudders project below the stabil- 
izer to act as fences for the airflow. 

With expected improvements in powerplant effi- 
ciency and reductions in drag of “area-rule” air- 
this aircraft could cruise at altitude with 
some of its turbojets shut down on 80,000 lb of fuel 
per hr. This would keep it airborne for about 10 hr 

long enough to cover several thousand miles. 

Current cost of aircraft in very small production 
runs somewhere from $20 to $50 per lb. At the 
higher figure, cost of the carrier would be $110,000,- 


fioats 


pianes, 


GIANT FREIGHTER SEAPLANE 
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000. 
QO0. 


A Forrestal-type carrier costs over $160,000,- 


Air Freighter 


Tomorrow’s giant air freighter might be a 
plane with 100,000 cu ft capacity and a permissible 
loading density of 10 lb per cu ft. Total cargo ca- 
pacity would therefore be 1,000,000 lb—or 500 tons. 
This could be accommodated in a hull of 360 ft 
wetted length and 30-ft beam. 

The freighter could be designed to cover 3600 miles 
at 600 mph at 60% of total power 

Induced high-lift flow over the wing and the high 
Reynolds number of the big plane would permit wing 
loadings of 130 psf. So just over 24,000 sq ft of wing 
area is needed. It could be achieved in wings of 
430-ft span with leading edges swept back from 80- 
ft-chord roots to 40-ft-chord tips. There will be 
small retractable wing floats at the wing tips to 
steady the big seaplane when it is on the wate: 

Large aircraft average about 35 lb of structure 
per sq ft of wing area. So the empty airplane would 
probably weigh about 840,000 lb. Assuming 1,250,000 
lb of fuel and 60,000 lb of other supplies and equip- 
ment, plus the 1,000,000-lb cargo, total weight uld 
be 3,150,000 lb. 

Current aircraft require about 1 lb 
every 5 lb gross aircraft weight. With improvements 
already under way, we can expect to get along with 
1 lb thrust for every 7 lb weight—or 450,000 
lb of thrust 

Twenty jet engines of 22,500 lb thrust each would 
suffice. 


The 1,250,000 lb of 


sea- 


thrust for 


2TOSS 


ould be about 200,000 gal 
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enough for a 3600-mile flight plus 10% reserve, at 
0.7 lb fuel per hr per lb thrust. 

The huge seaplane would require only a five-man 
crew: pilot, co-pilot, navigator, radioman, and engi- 
neer. 

It could make its 3600-mile trip in a little over 
6 hr. Assuming off-loading and reloading took a 
little under 6 hr, the freighter could make a round 
trip in 24 hr. 

Allowing 65 days a year for overhauls, bad weather, 
and other delays, the freighter could make 300 round 
trips a year at 500 tons each way. This 150,000 tons 
per year in each direction is 50% more than a C-2 
freight vessel can be expected to carry. 

The aircraft’s first cost and fuel costs are, of 
course, much higher than the C-2’s. The aircraft 


would cost perhaps 10 times as much as the ship, 
and it would require 40 times as much of a costlier 
fuel. But while fuel might cost a few cents more 
per lb delivered, there would be offsetting savings 
in crew costs, crating, inventory size, and maybe in 
insurance. Also, with perishables, the cost of re- 
frigeration would be saved. 

Useful as this air freighter would be in peacetime, 
it might be even more valuable to us in time of war. 
It could be called upon to move 5000 troops at a time 
from our East Coast to the shores of Europe, or from 
our West Coast to Hawaii, or to South America, or 
for that matter, across our own country. 

For complete paper (in multilith form) on which 
this abridgment is based, write SAE Special Publi- 
cations. Price: 35¢ to members, 60¢ to nonmembers 


Low Temperature Sludge... 


... found to be volatile, oil-soluble products of fuel burning, which are converted into 


insoluble form after entering lubricating oil. 


D. T. Rogers, W. W. 


STUDY of the mechanism of sludge formation 

indicates that the major portion of the deposit- 
causing agents enter the crankcase lubricant as 
low-molecular-weight volatile materials that are 
completely soluble in mineral oil. In the crank- 
case lubricant, favorable conditions for oxidation 
and polymerization reactions exist—acids, oxygen, 
emulsifying agents, catalysts, and promoters such 
as metals and metal salts, oxides of sulfur and ni- 
trogen are present—with the result that oil-soluble 
products are converted into insoluble products. 

An outline of the possible mechanisms involved 
in the formation of engine deposits from the fuel is 
shown schematically in Fig. 1. As indicated, the 
bulk of the sludge is derived from the high boiling 
fractions of the gasoline. Unburned gasoline and 
partially burned products are forced into the crank- 
case lubricant, where they are converted into oil- 
insoluble materials. 

When the gasoline contains untreated, cracked 
naphthas, the deposit-forming tendency is greater 
than for virgin naphthas of comparable boiling 
range. The greater deposit-forming tendency of the 
cracked naphthas appears to be due to the pres- 
ence of materials that are readily converted into 
highly colored, oil-insoluble products by mineral 
acids. 

These reactive materials probably include phenols, 
conjugated diolefins, aromatic olefins, oxygen, nitro- 
gen, sulfur compounds, and gum. The rate at which 
these various compounds react with mineral acids 
(as indicated by laboratory bench tests) apparently 
determines the location of deposits in the engine. 

For example, the most reactive materials, which 
include existent gum, form deposits in the intake 
manifold, on intake valves, in the combustion- 
chamber, and to some extent in the upper parts of 
the ring zone. The less reactive components do not 
form deposits in the intake manifold but may form 
combustion-chamber deposits. 

The components of the naphtha that react with 
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acid at a slow rate, especially those having high 
boiling points, may pass through the combustion 
chamber largely unchanged and in the crankcase 
lubricant be converted principally to acetone-soluble 
deposits. The acetone-insoluble deposits appear to 
be produced mainly from the nonreactive (to min- 
eral acids) components of the naphthas. Some of 
the polynuclear hydrocarbons and sootlike mate- 
rials may be formed in the combustion chamber. 

The varnish deposits that are found on pistons 
and hydraulic valve lifter plungers may result from 
reactions occurring on these surfaces and from the 
plating out of preformed low-molecular-weight res- 
ins. The insoluble lacquers that are found in hotter 
areas such as the upper part of the ring zone may 
result from further polymerization of low-molecu- 
lar-weight resins or may be formed directly from 
oil-soluble resins. (Paper, “Mechanism of Engine 
Sludge Formation and Additives Action,” was pre- 
sented at the SAE Golden Anniversary Fuels & 
Lubricants Meeting, Philadelphia, Nov. 9, 1955. It 
is available in full in multilith form from SAE Spe- 
cial Publications Department. Price: 35¢ to mem- 
bers, 60¢ to nonmembers. It will also be published 
in full in the 1956 SAE Transactions.) 


NTAKE MANIFOLD 
AND VALVES 


‘OMBUSTION 
HAMBER* 


CRANKCASE ACE TONE-SOLUBLE 
SLUDGE 


_ 


“COMBUSTION CHAMBER DEPOSITS ARE ALSO DERIVED FROM 
THE CRANKCASE LUBRICANT AND ITS CONTAMINANTS 


Fig. 1—Mechanism of engine sludge formation. 





Design Refinements 


Aid Acceleration Problems 


XCESSIVE exhaust smoke and poor power response 

during acceleration need no longer limit the ac- 
ceptability of the turbocharged high-speed diesel 
engine for automotive use. We have found that (1) 
refinements in exhaust manifolding, (2) reduction of 
turbocharger rotor inertia, and (3) increasing turbo- 
charger overall efficiency have enabled us to produce 
f f n both these respects. 


Why Acceleration Is a Problem 


Basically, acceleration problem exists with 
turbocharged engines because the air supplied to the 
engine cylinders is a function of throttle setting or 
the amount of power being developed at any given 
engine speed. With a Roots-supercharged or natu- 
rally aspirated engine, on the other hand, the air 
supply is a function of engine speed and is inde- 
pendent of the power output of the engine. Hence, 
the absence of a mechanical connection between 
turbocharger rotor and the engine predicates 
that fluid forces must be depended upon to acceler- 
ate the rotor when the engine speed or load is in- 
creased. Therefore, before an increase in the speed 
of the rotor can additional energy must be 
available in the exhaust Thus, when 


the 


the 


occur, 


engine 


Passes. 
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RELATIVE SMOKE DENSITY 
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TIME — SECONDS 
Fig 1—Rate of change in exhaust smoke density upon sudden full-load 
application ‘from no load 
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the operator opens the throttle suddenly, increased 
quantities of fuel are injected and the exhaust gas 
must increase in temperature or volume before the 
rotor accelerates to supply the additional air re- 
quired for good combustion. There will always be 
a finite time lag between injection of additional fuel 
and the arrival in the cylinders of the increased 
quantity of air required to burn the added fuel com- 
pletely. The acceleration problem, thus, is one of 
reducing the time lag to a minimum and holding 
exhaust smoke within commercial limits during 
that period. 

The principle governing the acceleration of the 
turbocharger rotor is Newton’s well-known second 
law of motion, applied to rotating bodies; applied 
torque equals rotational moment of inertia multi- 
plied by angular acceleration. To reduce the time 
lag to a minimum, angular acceleration must be 
maximum, which requires that torque be infinite 
and rotor inertia zero. Naturally, these values can 
be only approached in practice, but obviously, the 
most efficient use must be made of the energy in the 
exhaust gases and the inertia of the turbocharger 
rotor must be held as low as strength and efficiency 
considerations permit. 

Rotor inertia is a pure function of turbocharger 
design, but efficient utilization of the exhaust ga: 
energy is a function not only of the turbine efficiency 
but also of the method of combination of the turbo- 
charger with the engine. Thus, the design of the 
exhaust manifolds takes on an aspect of importance 
that had hitherto been unnecessary considerations 
in naturally aspirated and Roots-supercharged en- 


gines. 
Manifolding 


Extensive testing and experimentation have been 
conducted on manifold size, length, and arrange- 
ment to arrive at optimum conditions for improved 
acceleration. It appears that, to reduce the time lag 
of rotor response, manifolding should be as follows: 

1. Length between cylinder port and turbine 
should be as short as possible. 

2. Unnecessary bends must be eliminated. 

3. Diameter of the manifold must be held small to 
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of Turbocharged 
High-Speed Diesels 


conduct high-velocity exhaust pulsations to the tur- 
bine as rapidly as possible but not so small so as to 
create undesirable pressure losses. 

Often the manifolding arrangement is governed 
to some extent by vehicle installation restrictions or 
practical design considerations. Optimum condi- 
tions are approached by mounting the turbocharger 
directly on the manifold to provide the shortest 
possible flow path length between the cylinders and 
the turbine wheel. 


Turbocharger Rotor 


When our 1951 engine’ was operated at no load on 
the maximum-speed governor until conditions were 
stabilized, and then a load was suddenly applied, we 
obtained the smoke density shown in Fig. 1. Pro- 
hibitive black smoke was present during the first 
8 sec; then the smoke intensity gradually decreased 
and commercial limits were reached after 12 sec. 
Only 77% of full load could be applied in these first 
tests without stalling the engine. 

Present results with the Cummins turbocharger 
are illustrated in Figs. 1 and 2. Fig. 2 shows the 
effect of various power outputs on the time required 
to accelerate the turbocharger rotor to 70% of its 
maximum pressure at stabilized speed. The pres- 
sures below 70% are shown as solid lines and the 
pressure above as dash lines. These curves reveal 
a significant fact: regardless of the engine power 
rating, it takes approximately the same time for the 
rotor to reach 70% of stabilized speed for that power 
setting. At high bmep, the rotor must accelerate 
through a greater speed differential, but the ac- 
celerating forces are larger. As the bmep is reduced, 
the speed differential is less and also the accelerat- 
ing forces, the net effect being approximately the 
same length of time required for the smoke to clean 
up. However, the density of the smoke during the 


See SAE Journal, Vol. 59, December, 1951, pp. 49-57: 
‘4000 Rpm Is Practical Aim for Automotive Diesels,” by 
N. M. Reiners and R. C. Schmidt; also, SAE Journai, Vol. 
60, February, 1952, p. 58: “Turbocharging of High-Speed 
Diesels Studied,” by N. M. Reiners and W. D. Schwab. 
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initial acceleration varies considerably with bmep 
level, as shown in Fig. 1. 

The increase in smoke density with increased 
bmep may be better explained on the basis of the 
amount of fuel injected during the accelerating 
period. If the fuel pump is set so the engine will 
develop maximum naturally aspirated power at full 
throttle, the engine naturally aspirates sufficient air 
to burn the fuel injected, so there is no sluggishness 
in power response and no smoke produced during 
acceleration. At 125% naturally aspirated power, 
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. 2—Rate of increase of manifold pressure—acceleration from gover- 
speed—no load to 2100 rpm—full load. 
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over-fueled 25%, so a 
ults. At 150% natu- 
fuel is momen- 


the engine is momentarily 
certain amount of smok2 res 
rally aspirated power, 50% excess 
tarily present, resulting in still more dense smoke 
at the instant of throttle opening. However, as 
previously pointed out, only the density of the smoke 
is affected by the maximum power rating. The 
total length of time smoke is emitted from the ex- 
haust is approximately the same in all cases. It 
should be noted that, under actual operating condi- 
tions in commercial service, sudden increases in 
power requirements generally follow periods of par- 
tial power operation. The deficiency of air is, there- 
fore, generally less than in the case of our test at 
150% naturally aspirated power. For example, if 
the engine is operating and the rotor speed stabil- 
ized at 125% naturally aspirated power, and 150% 
power is suddenly demanded, the engine is momen- 
tarily over-fueled only 25% and consequently very 
little smoke is produced at the instant the additional 
fuel is injected. The important fact is that poor 
power response and smoke on acceleration become 
increasingly important problems as the engine rat- 
ing is increased 


Possible Solutions to Smoke Problem 


One method of eliminating the smoke during 
transient operating conditions is the addition of a 
dash pot or similar device in the fuel system to 
modulate the fuel delivery during the acceleration 
period. Theoretically, the device could be made to 
eliminate only the fuel that causes smoke in the 
exhaust and should not adversely affect the power 
response because the fuel producing smoke is not 


Synthetic Lubricants .. . 


may be requisites of the automotive gas turbine, but their performance will have 
Continued use of chemical additives seems likely. 


to justify their higher cost. 


developing power. In connection with this, an 
aneroid control device was tried which was actuated 
by intake manifold pressure. Here, only the amount 
of fuel the engine could burn clean was immediately 
injected upon sudden opening of the throttle, then, 
the additional fuel was automatically injected as 
the intake manifold pressure increased to the neces- 
sary level to burn the fuel smoke-free. 

In connection with this transient condition prob- 
lem, another possibility investigated was the Roots 
blower and turbocharger combination. The Roots 
charger always supplies the full-load air require- 
ment of the engine, regardless of the power being 
developed by the engine or the turbine speed. 
Therefore, this combination is a solution to the 
smoke problem during acceleration under transient 
conditions of operation. However, at the engine out- 
put shaft, a power lag still exists until the turbo 
rotor reaches the higher speed level and thereby re 
lieves the working pressure on the discharge of the 
Roots supercharger. This arrangement, and the us¢ 
of dash pots, aneroid controls, or other mechanisms 
to reduce or eliminate smoke upon acceleration are 
additions to the engine which add cost, complica- 
tion, and require mechanical dependability. None 
have been adapted to our commercial production 
engines, as yet, because our subsequent development 
work and actual field experience showed that at oul 
bmep levels, which are relatively high, acceptable 
operation during transient conditions could be 
achieved without any of these additional mechanical 
devices. 

For complete paper (in multilith form) on which 
this abridgment is based, write SAE Special Publi- 
cations. Price: 35¢ to members, 60¢ to nonmembers. 


]. W. Lane and Leonard Raymond, 


AS turbines under development by ‘automotive 
manufacturers appear to be operating satisfac- 

torily on heavy-duty engine oils. But according to 
V. G. Raviolo of the Ford Motor Co., turbine lubri- 
cants will need to be stable at much higher tempera- 
tures than existing motor oils, since operating tem- 
peratures may run as high as 500 F while some local 
metal temperatures, where the oil will contact, may 
reach 650 F. It is probable, he says, that synthetic 
lubricants will be required to meet gas turbine con- 
ditions. 

The characteristics of the oil required by these 
powerplants will be revealed only through experience 
with commercial units. The emphasis will be placed 
on relatively high viscosity index coupled with very 
good thermal and oxidation stability, and low vola- 
tility. The requirements will be less severe than for 
aircraft gas turbine lubricants because temperature 
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range will not extend down to —-65 F. Furthermore, 
the lubrication problem will be much simpler than 
with piston engines since the lubricant will not have 
to take care of fuel residues and other harmful con- 
taminants. It appears, also, that oil consumption 
will be lower than in reciprocating engines. 

The synthetic materials probably will continue to 
need assistance from chemical additives for in- 
creased oxidation resistance, detergency, rust inhibi- 
tion, wear prevention, and load-carrying capacity 
And their performance will have to be enough bet- 
ter than essentially low-cost automotive engine oils 
to justify their higher costs. (Paper “Automotive 
Lubricants and Equipment Needs” was presented at 
SAE Northern California Section Meeting, San Fran- 
cisco, Oct. 26, 1955. It is available in full in multi- 
lith form from SAE Special Publications Depart- 
ment. Price: 35¢ to members, 60¢ to nonmembers.) 
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A ladder frame and a 3-joint 
driveline make possible the low 


silhouette and high styling of the 


Continental Mark II 


H. F. Copp, 


TYLING the Continental Mark II with a very low silhouette without sacrific- 
ing leg room, seating comfort, and driver visibility was accomplished pri- 
marily by using a specially designed frame and a 3-joint driveline. These two 
features are the basic engineering innovations which make possible the Conti- 
nental’s distinctive classic styling. 

The X-structure of a conventional frame prohibits lowering the floor pan very 
much. If the seats are lowered—so that the over-all silhouette can be lowered 

seating becomes uncomfortable and the driver has difficulty seeing over the 
hood. So, for the Continental a new type of frame was developed. 

The Continental frame is constructed so that the frame structural members 
do not cross in the foot areas. The floor pan is recessed between the frame 
members and provides a comfortable floor-to-cushion height. However, just 
lowering the flooring pan decreases the width of the front seat foot wells 
This is due to the increase in width of the tunnel over the torque converter 
housing as the lowered floor cuts across the full diameter of the housing. For 
adequate foot room with this “stepdown” design the converter housing must 
be placed ahead of the toeboard. (See Fig. 1.) 





Fig. 1—By moving the toeboard to the rear of the large diameter of 
the converter housing the tunnel width is decreased and the front foot 
wells have more space 


seats were moved 
the dash to be 


In the Continental the front 
back, allowing the toeboard and 
placed behind the large diameter of the converter 
housing. Then the frame side rails were shifted 
outward (closer to the rocker panels) and the floor 
pan lowered. This resulted in a ladder type of frame 
which permitted deep foot wells in the floor pan, as 
in Fig. 2. In addition, this design made the passen- 
ger greenhouse more compact and lengthened the 
hood—both desirable styling arrangements. 

With this type of frame-underbody construction 
it was possible to build a much lower and more com- 
fortable car than had at first been anticipated. The 
over-all height of the new Continental was finally 
established at 56 in. This gives a low silhouette and 
at the same time sufficient driver visibility over the 
hood and sufficient head room above the driver 

Creating foot-well space in the front seat floor 
caused problems in frame torsional rigidity. The 
new frame had no X-member brace and, in addition, 
continuous side rails were not feasible because 16 in. 
right angle offsets behind the front wheels were nec- 


,e 


essary where the side rails had been moved outward. 

Extensive analyses were made of the structural 
possibilities of this new “double-ladder” type of 
frame. The first full-size experimental frame (Fig. 
3) was built in three sections. The front section 
comprised double-flanged box section side members, 
joined by two tubular cross members. The front 
section was attached to the central section by a tu- 
bular cross member which passed through the side 
members of both sections. At its center, this third 
cross member was offset to the rear to make room for 
the transmission housing. Tubular braces angled 
forward from the ends of the center section side rails 
to the side rails of the front section, and gussets 
reinforced the joints between the front section inner 
rails and the third cross member. 

Like the front section, the central and rear section 
side members were box sections, joined by tubular 
cross members, but the wider central section was 
further reinforced by a tubular center member, or 
“backbone’”’, connecting the third, fourth, and fifth 
cross members. The offset between the central and 
rear sections, although not so the front 
offset, was heavily reinforced with channel section 
gussets. This was done because the fifth cross mem- 
ber had to take a large measure of the wheel reac- 
tion through the rear spring front hangers, which 
were to be mounted on the inside gussets. 

Test results on the first frame were very encourag- 
ing. Torsional rigidity was more than twice that of 
the average 1952 Lincoln Hardtop frame, and bend- 
ing deflection was about 24% less. At 594 lb, this was 
the heaviest of the experimental frames to be built, 
yet a front end ‘“‘quick-twist” test showed that it had 
a torsional rigidity-to-weight ratio of 8.29 lb-ft per 
degree per pound—unusually high for any frame 
without an X-member. 

The most critical areas of this frame were < 
connections between the discontinuous side 


severe as 


Fig. 2—The ladder-type frame permits the floor pan to be lowered between the outside rails, thereby increasing floor-to-cushion height. The 
outside rails were moved outboard thus giving more width in the foot wells. 
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Comparison of Mark II and 1956 Lincoln Hardtop 


EXTERIOR DIMENSIONS 
A—Overall Length 
B—Overall Height 
C—Overall Width 
D— Wheelbase 
E—Front Tread 
F—Rear Tread 
G—Front Overhang 
H—Rear Overhang 
J—Angle of Approach 
K—Angle of Departure 
L—Front of Dash to ¢ of Front Wheels 
M—Minimum Ground Clearance 
N—Hood Length 
O—Deck Length 


INTERIOR DIMENSIONS 
A—lInterior Length 
B—Front Leg Room 
C—Rear Leg Room 
D—Steering Column Angle 
E—Front Head Room 
F—Rear Head Room 
G—Front Hip Room 
H—Rear Hip Room 
J— Front Seat Height at “A” Point 
K—Rear Seat Height at "A” Point 


Curb Weight 


y—— 1956 LINCOLN HARDTOP 


a 


Continental Mark Il 

218.5 
56.0 
Ft 
126.0 
58.5 
60.0 
35.2 
$7.2 
1? 2 
i? 3 
26.0 

5.9 
70.8 
45.4 





Continental Mark Il 
94.6 
42.5 
39.1 

20° 35° 
35.1 
34.6 
59.6 
56.6 
1? 
11.5 


5000 


*Premiere Series, with normal complement of accessories 


APRIL, 1956 


| 
Se 
1956 Lincoln Hardtop 


222.8 
59.6 
79.9 
126.0 
58.5 
60.0 
35.0 
61.9 
20° 1S" 
oF" 82 
18.8 
6.8 
$3.9 
50.1 


1956 Lincoln Hardtop 


96.1 
44.8 
40.0 


aF 


34.8 
33.0 
62.4 
53.0 
9.9 
10.7 


4633* 





Fig. 3—First experimental frame looked like Fig. 4—Second experimental frame *x- Fig. 5—Third experimental frame used a box 
this 3-sectioned ladder frame tended side rails at front and rear section Y-member 


CONTINENTAL FRAME @& 


LADDER FRAME assembly of the Continental Mark II contributes almost 50% of the total rigidity in both bending and torsion. This is largely 
responsible for the excellent stability of the vehicle 


CONTINENTAL MARK II has clean, classic lines: a long hood, a short greenhouse and a low over-all height. The engine, transmission, rear 
axle, and suspension system are interchangeable with the Lincoln 
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In the second frame design, shown in Fig. 4, we ex- 
tended the central section side rails at front and 
rear and joined them to the front and rear sections 
with short tubular members to form double trunnion 
connections. The small rectangular spaces thus 
formed were enclosed by capping plates at top and 
bottom. This construction reduced bending deflec- 
tion, and increased torsional rigidity, in these criti- 
cal areas. However, the over-all strength of this 
frame was somewhat less than that of the first de- 
sign because of reduced metal thickness in all prin- 
cipal members, 

While the second frame design was being tested, 
some minor changes were made in seating package 
dimensions. The “A” point of the rear seat cushion 
was raised slightly, permitting us to employ continu- 
ous side rails for the central and rear sections of the 
frame. At the same time, the engine was moved 
back 1.5 in., due to a relocation of the passengers. 
This meant a deeper offset in the third cross mem- 
ber. Since this was impractical, a new construction 
was needed. 

In the third frame design, shown in Fig. 5, this 
cross member and the longitudinal center tube were 
replaced by a box section Y-member. On eaeh side, 
the connection between the front and center section 
side rails was changed from the double trunnion to a 
larger diameter tube, which passed through the 
front side rail and was joined to one branch of the 
Y-member. As before, gussets were used to blend 
these joints smoothly together, and channel sections 
were welded to the tube between the center and 
front side rails. A capped, inverted hat section 
formed the fourth cross member in place of the tu- 
bular member of the second design. 

Torsional and bending rigidity tests (Fig. 6) on 
this third frame design supported our original 
choice of an enclosed rectangular section for the 
fourth cross member, which proved to be quite effec- 
tive in torsion, but which had little value as a bend- 
ing member. The new Y-member, on the other 
hand, contributed effectively to both bending and 
torsional rigidity because of the more efficient junc- 
ture between the discontinuous side rails at the dash. 
In bending, this front connection works as a torsion 
member and, through the Y-member, reduces the 
bending moment at the center of the fifth cross 
member. 

One of the most critical problems was the control 


T 
j | 


| 
Peeenenafieomonefinnmendh 


WET ANGLE 
OF TWIST re 
degrees 
+ 


“Fao weet REAR WHEEL 


| 
+ 


WET DEFLECTION—{— 
inches 


FRAME STATIONS 


Fig. 6—Torsional and bending rigidity data from tests of the frame 
using a Y-member. With a few minor revisions this design became 
the Continental frame. 


of front end shake, due to the combination of an 
unusually long hood and the relatively inefficient 
stress transference characteristics of the wide off- 
sets between the front and central frame sections. 
Control of front end shake could best be obtained 
by providing extremely high torsional rigidity in the 
frame between the front of dash and the centerline 
of front wheels. As the frame design progressed, 
we were gratified to see that torsional rigidity in this 
critical area was constantly increasing (from 13,430 
lb-ft per degree in the first experimental frame to 
an average of 17,667 lb-ft per degree in the produc- 
tion frames). 

With a few minor revisions, this design became the 
production Continental frame. In the chart below, 
it is compared with the 1956 Lincoln Hardtop frame 
torsional rigidity and gross weight. 


Torsional 

Efficiency 

(1b-ft/deg 
per lb) 


Gross 
Frame 
Weight 

(1b) 


Maximum 
Torsional 
Rigidity 
(lb-ft/deg) 
Experimental 
Frame No. 1 
Experimental 
Frame No. 2 
Production 
Frame 
1956 Lincoln 
Hardtop Frame 


3189 594 5.36 


2466 436 5.65 


3013 535 


1995 358 


Fig. 7—A 3-joint driveline provides a low tunnel height. 
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A structural member of the frame gives support at a critical point in the line 





Although the weight of the production frame is 
rather high, its efficiency, in terms of torsional rigid- 
ity-to-weight ratio, is much greater than we had ex- 
pected to achieve in a ladder-type frame. In any 
case, we are convinced that the degree of torsional] 
rigidity obtained is largely responsible for the excel 
lent stability of the new Continental. We are als¢ 
confident that the extra torsional stiffness designed 
into the frame between the dash and the centerline 
of front wheels was the controlling factor in reduc 

front-end shake, since it is practically nonexist 
the production car 


ent it 


The 3-Joint Driveline 


lowest 


ised in 


possible tunnel height, a 
3-joint driveline was the Continental Mark 
II. The iniversal contains the slip-joint 
which allows the fore and aft movement of the rear 

aft. Just id of the center joint, a rubber-lined 
front shaft is bolted to the central 
frame. The shaft turns in a 
rle-row bearing which is supported in this mount- 

The shaft is supported at its most critical 

by a frame structural member. (See Fig. 7.) 

3-joint shaft permits the rear seat cushion 

1.25 in. thicker than a 2-joint shaft would. 
The front cushion can be 0.6 in. thicker. The 
reduction in tunnel height at the front edge of the 
rear cushion is 2.08 in. 

A major problem of using the 3-joint shaft in the 
Continental was vibration. However, by extensive 
tests, analyses and trial-and-error corrections in 
rear engine mount height and rear axle pinion nose 
angle, driveline vibrations were reduced to an ac- 
ceptable minimum. The pinion nose angle was es- 


To provide the 
center 
ahes 


or tne 


nember of the 


seat 
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Fig. 8—The exhaust 

system was routed 

around the outside of the 

frame. Small resonators are 

located ahead of each rear wheel 

and a crossover pipe connects the 
two systems 


tablished at 2 deg below horizontal at curb height, 
the rear engine mount height was set at 3.16 in 
below its original point, and the front shaft yokes 
were phased at 0 deg, or line-to-line. The height 
of the rear engine mount is the most critical dimen- 
Sion and a special gaging fixture was devised to 
insure accuracy during production. 

Because the floor structure occupied all the space 


SCUFF PLATE SUPPORT 


™ 


ts 
INNER 


ROCKER 
PANEL 


OUTER ROCKER PANEL 
PPORT YP 
— ae EXTERIOR MOLDING STRIP 
Fig. 9—Chassis frame side rails, muffler inlet pipes and body rocker 
panels are grouped compactly to give the maximum width of foot wells 


in the floor pan. Exhaust pipes run along an indentation in the frame 
outer side rail 
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between the frame side rails, it was necessary to 
route the muffler inlet pipes around the outside of 
the frame, as shown in Fig. 8. The chassis frame 
side rails, muffler inlet pipes and body rocker panels 
are grouped compactly to obtain the maximum 
width of foot wells in the floor pan. As shown in 
Fig. 9, the body inner rocker panel is welded to the 
underbody above the frame side rail. The lower end 
of the inner panel is welded to the outer rocker 
panel, forming a closed section whose shape permits 
the rocker panel to be placed very close to the 


Diesel Smoking... 


can be minimized by proper selection of fuel and continual check on engine 
condition. 


HIGHLY paraffinic or straight run diesel fuel 

with end point up to 625 F and cetane index 
between 45 and 55 gives satisfactory performance 
in over-the-road diesel engines. 

Studies of the effect of fuel on smoke intensity 
revealed that smoking tends to increase as the end 
point of the fuel increases or as the fuel becomes 
less volatile. Smoke is reduced as the cetane num- 
ber increases from 45 to approximately 60, although 
the effect of cetane index varies greatly with en- 
eines. 

Smoking tendencies of cracked fuels do not differ 
greatly from those of highly paraffinic or straight 
run fuels of the same volatility or cetane index, 
according to smokemeter test of the solid materials 
in the exhaust However, observation shows 
some cracked fuels producing a visible smoke start- 
ing from 3 to 5 ft behind the tailpipe to as much as 
15 ft from the tailpipe end. 

Sulfur content running up to 7% does not affect 
smoke. Amyl nitrate raises the cetane number of 
both straight run and cracked fuels. It has a de- 
leterious effect on smoke intensity at low speed, but 
a beneficial effect at high speed. 

Some engines get greater power from less volatile 
or heavier diesel fuels, while others get it from 
medium volatility fuels. Likewise, some engines are 
more sensitive than others to a reduction in API 
gravity. Horsepower is reduced as cetane index in- 
creases. In some engines the greater the fuel vis- 
cosity within reasonable limits, the greater the 
horsepower, but in others this is not true. 

Some engines will smoke more at low speeds and 
others at high speeds, depending upon the method 
of air supply. This was one finding from studies of 
the effect of engine condition on smoke intensity. 
Another finding was that among engines of approxi- 
mately the same rated horsepower, those with the 
lowest horsepower per cubic inch displacement give 
less smoke than those with higher power/displace- 
ment ratio. 

The amount of fuel delivered to accommodate 
identical road conditions will affect the exhaust 
smoke intensity of all diesel engines. On the other 
3and, the air/fuel ratio is probably the most critical 
factor. A relatively small difference in the amount 
of air delivered will have more effect on smoke in- 


gases. 
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muffler inlet pipe. The frame outside rail has an 
indentation along its length from the dash to the 
front face of the wheelhouse, and the muffler inlet 
pipe occupies the space thus made available. 
(For complete paper on which this abridgment is 
based, including descriptions of the Continental’s 
fully-automatic, speed-compensating shock ab- 
sorber, innovations in the body structure, interior 
design and other styling features, write SAE Special 
Publications Department. Price: 35¢ to members; 
60¢ to nonmembers.) 


Engine malfunctioning can be prime cause of exhaust smoke. 


W. A. Howe, 


tensity than 100 F difference in the end point of the 
fuel. Late injection timing also can have a more 
adverse effect than a difference of 75 to 100 F in the 
fuel end point. One faulty injector tip in a six- 
cylinder engine can nullify the quality characteris- 
tics of volatility and cetane index in any fuel. 

Improvement in smoking tendency such as to 
make most fuels acceptable can be achieved by a 
method of diluting exhaust gases. Increased scav- 
enging or increased air supply can so improve fuels 
up to 625 F end point that they will produce the 
same or less smoke than 550 F end point fuels with- 
out such treatment. Fuels with 650 F end point re- 
sponded only slightly to increased scavenging. 

(Paper “Factors Affecting Diesel Smoke in High- 
way Operation” was presented at SAE Golden Anni- 
versary Diesel Engine Meeting, St. Louis, Nov. 3, 
1955. It is available in full in multilith form from 
SAE Special Publications Department. Price: 35: 
to members, 60¢ to nonmembers.) 


Based on Discussion 
J. M. Sills, 

The author’s work proves the narrow cut pre- 
scribed by some specifications to be unnecessary. 
The engines used in this test often could not dis- 
tinguish between a cetane number of 40 and 60, or 
an end point of 550 and 625 F, when all other things 
were equal, to all practical purposes. 


Grover C. Wilson, &: 

Amyl nitrate is marketed for use in diesel fuel 
only as an ignition improver. It is effective in those 
cases where a shorter delay period is beneficial to 
operation. The variability in the effect on smoke 
intensity with fuels containing amyl nitrate as re- 
ported to exist at 20 and 30 mph in one engine could 
be attributed to the engine’s inability to mix fuel 
and air properly at lower speed. 

How much, if any, of the products of incomplete 
combustion other than carbon particles are meas- 
ured by the type of smokemeter used in these tests? 


Author 


In my opinion the smokemeter does not measure 
vapor or gaseous products of incomplete combus- 
tion. 





NEEDED: 
A Material Qualification Agency 


EVERAL series of material specifications have 
been established as the result of cooperative en- 

gineering on materials. These specifications have 
been accepted by the aircraft and allied industries 
as the basis for procurement of materials used to 
make the end items. They have been so widely ac- 
cepted that they are preferred by some concerns to 
company specifications. They are even used in some 
foreign countries and also in some industries far 
afield of aircraft. 

Most of these specifications contain provision for 
qualification and inspection testing. The former 
usually precedes placement of purchase orders, to 
assure the consumer that the producer is capable of 
producing adequate material; while inspection test- 
ing is performed after placement of a purchase 
order, to assure the consumer that the material sup- 
plied is of the equivalent quality of the approved 
material. 

The burden of approval or qualification now rests 
on the shoulders of the user of the material. Each 
company establishes its own rules for qualification, 
which vary from superficial examination to rigid 
testing of all of the specification requirements. The 
supplier of material faces the staggering task of 
proving to each user, separately, that his product is 
of high quality and meets or exceeds the specifica- 
tion requirements. 

It is proposed that a Material Qualification Agency 
be established to make available a testing agency 
furnishing qualification of aeronuatical materials 
that will prove acceptable to both consumers and 
producers of materials. The agency would test, or 
have tested at established laboratories, any material 
submitted to any specification by any producer or 
user of material. The party submitting the material 
would pay the agency a reasonable fee for the test- 
ing, whether or not the material received a certifica- 
tion of approval. 

Certification by the agency would signify that the 
producer of the material could adequately manu- 
facture the material, but would in no way guarantee 


34 


reproducibility of quality of the material. The lat- 
ter would be determined by the inspection testing 
by the user. This testing could be accomplished by 
the agency, in addition to qualification testing, 
should the user so desire. A separate fee would be 
charged for this additional service. 

The Qualification Agency could establish a testing 
facility, or could “approve” testing laboratories in 
key localities across the nation to handle qualifica- 
tion testing on a local basis. These laboratories 
would be impartial organizations, possibly the labo- 
ratories of colleges or universities, or reputable com- 
mercial testing laboratories. 


Advantages of a Central Agency 


The establishment of this agency would benefit 
both users and producers of material in many ways. 
Among the more important benefits of such an 
agency are that it would: 


1. Provide a basis for buying and selling by pub- 
lishing qualified products lists. 


Assure the ultimate consumer of greater safety 
in the use of the end products, by knowledge 
of the high quality of the materials used in 
the production of those products. 

Reduce costly delays or disruptions of sched- 
ules by providing the qualified products lists in 
advance of the need. 


Establish uniform criteria of approval. 


Release the technical staffs of the producers 
and users from routine qualification testing. 


Provide a testing facility readily available to 
material producers and users who do not main- 
tain their own technical staffs. 


Relieve the buyers from technical responsibili- 
ties, especially important since most buyers are 
not technical personnel. 
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... for certifying materials 


used in the aeronautic industry 
Charles M. Miller, 


Eliminate the excessive duplication of effort 
for both producers and users of material. Pro- 
ducers would not be required to supply quanti- 
ties of test material to numerous prospective 
users; and users would not individually expend 
test time, each investigating the same mate- 
rials from the same producers. 


Provide statistical data based on the test re- 
sults of many materials which could be used 
by the specification-writing groups to improve 
the requirements of the individual material 
specifications. 


Provide industry with a greater opportunity 
for self-regulation and_ self-determination. 
This is in line with recent statements of agen- 
cies of the federal government to the effect 
that industry should determine its own destiny 
in such matters as specification writing, quali- 
fication testing, and so forth. 


The work of the agency could be handled by a 
relatively small technical staff of well-qualified men 
who are specialists in their fields. This staff would 
analyze the test results and publish the Qualified 
Products Lists at frequent intervals. Materials fail- 
ing to pass the test requirements would be returned 
to the submitter, with copies of the test data, and 
possibly with recommendations for corrective action 
that might be taken to improve the material. 

The agency would be organized on a nonprofit, 
completely impartial, and voluntary basis. There 
could be no agreement between this agency and any 
user or producer group to control production or pro- 
curement of material, or in any way limit the trade 
to only certified materials or products. 

With such an organization, the agency would not 
affect the normal relationships between the pro- 
ducer and user, but would be available to both phases 
of manufacture. 

The establishment of such an agency would of 
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course be dependent upon its acceptance by users 
and producers. Its existence would in no way re- 
strict either party. It would not eliminate the 
necessity for the receiving inspection performed by 
the user to assure himself that the material he buys 
is of the quality level required to produce the end 
article. 

The establishment of an impartial material quali- 
fication agency would greatly facilitate the con- 
tinued growth and operation of the aircraft industry. 


Discussion 
T. E. Piper 


sir 


WISH to congratulate Mr. Miller for reeommend- 

ing this method of approach to a most serious 
problem. Reliability of aircraft is contingent upon 
the application of those materials specified by design 
engineering. Therefore, the control of material 
quality to conform with design specification require- 
ments is of prime importance in the manufacture of 
aircraft. 

A materials qualification agency or agencies ap- 
proved by the military services would prove to be a 
most valuable service to the producers of materials 
and the aircraft industry, and would expedite the 
application of new materials to aircraft construc- 
tion. 

It is my personal opinion that the major aircraft 
companies will always do their own receiving inspec- 
tion and quality control testing as required on all 
shipments of materials, since their reputation and 
competitive position is contingent upon the reliabil- 
ity of their products. 











Here Are One Engineer's Thoughts on 


That Turbine Vehicle 


OST likely to succeed for road vehicles is the 
open-cycle turbine with free turbine and regen- 
erator, shown diagrammatically in Fig. 1 

Having been rash enough to express this opinion 
I will also stick my neck out and Say, in more detail, 
that: 



















1. Vehicle turbines with acceptable part-load fuel 
economy are technically possible. (In fact, they 
have already been produced experimentally.) 









2. In contrast to the aircraft turbine where high 
pressure ratios are most efficient, the vehicle type 
will use only a moderate pressure ratio, which is 
most effective with a regenerator. The moderate 
pressure ratio predicted for the vehicle turbine is 
readily obtained with a simple, single-stage cen- 
trifugal compressor. 













3. Maximum continuous turbine inlet tempera 
ture will be limited by availability of materials to 


Fig Goen-syete gas sastinn —_ _ turbine ee 1500 F. (Even 1500 F will be difficult in the light 
shown here lagrammatically is by far the most probable type for > Er: = , —a } sail ali ie a 
future road vehicles. This is essentially the arrangement used in the of present knowledge, if the vehicle turbine come 


1954 Chrysler road vehicle turbine into extensive use.) 
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Fig. 2—General Motors experimental gas tur 
bine for ground vehicles incorporating free 
turbine to develop power that drives vehicle 
wheels. Power turbine is in series with tur- 
bine that drives compressor, but has no me 
chanical connection with it. 
; Power turbine speed bears no necessary re 
wont Y lation to speed of compressor turbine. In fact 
ee, ] ; with compressor turbine running at constant 
SY a speed, power turbine can deliver nearly con 
| stant power output over a considerable range 
— of rpm. Thus, it is functioning as a torque 
; FINAL DRIVE converter. The maximum degree of torque 
> } <i” aa enna — conversion with power turbine is 2'2/1 (zero 
‘ y TURBINE TURBINE output from power turbine), but conversion 
appears to be quite efficient up to torque 
POWER SECTION _ ratio of 2/1 and with output shaft down to 
50% of rated rpm. 
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4. The power output and thermal efficiency of gas 
turbines is very adversely affected by high atmos- 
pheric temperature and, conversely, markedly im- 
proved by very low temperatures. (This is not an 
opinion but a fact supported by service data.) The 
effects of atmospheric temperature upon the power 
output of gas turbines may be more than five times 
as great as in piston engines. The power loss of the 
turbine due to atmospheric temperature is, however, 
offset by a lower loss than a piston engine due to in- 
creased altitude. 


5. Efficiencies of turbine, compressor, and regen- 
erator are of extreme importance (as has been said 
so many times by others in the past). Currently at- 
tainable compressor and turbine efficiencies are ade- 
quate for passenger-car use, provided a regenerator 
efficiency of about 90% can be obtained at very low 
load factors. At low load factors, a 1% gain in re- 
generator efficiency has a marked effect upon fuel 
mileage. The regenerator is the most difficult de- 
sign and development problem facing the vehicle 
turbine engineer. 


6. The combination of a turbine unit in which the 
pressure ratio is reduced as the load is reduced is, 
with a highly efficient regenerator, a happy com- 
bination for a turbine engine which must operate 
efficiently at very low load factors. 


7. Many difficult problems await solution in the 
vehicle turbine (they may have been solved in 
secret) such as: minimum lag in acceleration from 
rest, suppression of creep; and an adequate and 
simple fuel control which will compensate for alti- 
tude and the widely varying heat output of a regen- 
erator. Another possible difficulty is turbine engine 
cost. 


8. An efficient regenerator has very marked and 
very desirable effects in reducing the temperature 
and volume of the exhaust of a gas turbine. The 
exhaust of a gas turbine at low load factors contains 
low percentages of combustion products such as 
carbon dioxide, water, and sulfur oxides. While, at 
or near idle, the exhaust gases may consist of as 
little as 3% of the combustion products in 97% air, 
this does not ensure that the exhaust will not have 
an offensive odor. 

In making these and all the other predictions 
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contained in this paper, I have assumed that the 
units will be in the approximate range 120-1000 hp. 
I do not believe that gas turbines of less than 100 hp 
have any place in vehicles except special jobs of 
limited use. 


Why Free Turbine Is Best 


While the single-shaft turbine is now successfully 
used for aircraft turboprops, it seems basically un- 
suitable for ground vehicle use. A single-shaft tur- 
bine in ground vehicle use will introduce extremely 
difficult and complex transmission problems unless 
electric drive is used. 

The type of turbine shown in Fig. 1 (hereafter 
free turbine) may well be modified as progress is 
made. For example, the number of turbine wheels 
(or stages) may be increased, but this seems very 
doubtful and particularly so in the case of the 
turbine driving the compressor, since this would 
undesirably increase the moment of inertia. Like- 
wise, the number of compressor stages may be in- 
creased, but this again seems doubtful on account 
of inertia effects, and also since the most effective 
pressure ratio appears to be well within the efficient 
range of a single-stage machine. 

As regards turbine wheel type, the axial units 
shown in Fig. 2 may well be replaced with the radial 
(or centripetal) type. The radial type appears to 
have advantages in respect to: simplicity, cost, rug- 
gedness, and possibly in respect to cooling with air 
or liquid metals. I have no data as to the efficiency 
of the radial type (I avoid the term centripetal 
since it is so lacking in euphony) 

While the arrangement of compressor and tur- 
bine units shown in Fig. 2 seems to be that best 
suited to road vehicle use this, in my opinion, only 
applies to compressor and turbine arrangement 
For vehicles operating at a low average load factor 
such as passenger cars, a turbine unit without a 
regenerator seems hardly worthy of serious con- 
sideration. Thus, Fig. 1 shows the probable ar- 
rangement of the units involved in a vehicle tur- 
bine. 


Most Effective Pressure Ratio 


In a turbine unit with a regenerator the most 
effective pressure ratio will be much lower than 
when a regenerator is not employed. Even though 
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Heron’s Predictions... 


Here are some 
about turbine 


a well-known 


ideas on the much-talked- 
engine for road vehicles by 
automotive engineer Mr 
Heron has been concerned with cylinder de- 
performance since 1916. He was 
charge of aeronautical research 


sign and 
formerly in 


for Ethy 


IN THIS ARTICLE he tells why he 
feels that the open-cycle turbine with 
turbine and regenerator is most 

to be successful in road vehicles 
explores the perf 

ofa dz hp vehicle 


rtn ype 


rmance pos 
turbine 


the author also dis 
usses the limitations imposed by strength 
f materials and presents a nonmathemati- 
cal discussion of the effects of pressure 
rati compressor and turbine efficiency 
temperature, and atmospheric 
temperature on output and thermal effi 
addition, he vers the effects 
f regeneration on thermal efficiency at full 
ad, with particular emphasis on 


nni mplete paper 


turbine iniet 
ciency n 


and part 
tne latter 
Mr. Heron has this to say about his pre 
This discussion carefully avoids 
ctions as to the probability of the 
turbine coming into large-scale use in 
sround vehicles. |! have received hints that 
| should emphasize the unsuitability of the 
gas turbine for road vehicles and other hints 
that | should point out its marked advan- 
tages over the piston engine. My limited 
studies of the gas turbine have in no sense 
jualified me for the role of a prophet.” 


dictions 
any pred 


£as 


low pressure ratios tend to give the highest thermal 
efficiency with high-efficiency regenerators there 
ire several factors favoring us of a reasonably high 
full-load pressure ratio. One important factor is 
that of minimizing full-load specific air consump- 
since this will control the size of: air and ex- 
haust ducts and intake and exhaust mufflers. Even 
with a regenerator it is my guess that the most ef- 
fective full-load pressure ratio will be close to 4/1. 


tlo! 


Compressor Type and Efficiency 


I expect that the centrifugal compressor will con- 


tinue to be used and that the axial type will not 
into use. The axial compressor is much more 
expensive than the single-stage centrifugal type, is 
much more readily damaged, and its efficiency is 
lowered more by dust, dirt, and oil leakage. A 
further reason for not using the axial compressor 
for road vehicle turbines is that in small sizes its 
efficiency is inferior to that of the centrifugal type. 

Centrifugal compressors usually become less effi- 
cient as the size is reduced and as the pressure ratio 
per stage is increased. An efficiency of 77% in a 


come 
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Single-stage, jet-engine compressor with a pressure 
ratio of 4/1 and a delivery of 100 lb per sec can be 
considered good. 

The two-stage, centrifugal compressor involves a 
Significant increase in cost over that of the single- 
stage machine (so say those who have built both) 
It is therefore my belief that the single-stage cen- 
trifugal compressor is the probable type for road 
vehicle turbines. To give the road vehicle turbine 
the benefit of the doubt and the benefit of develop- 
ment I am assuming that a compressor efficiency of 
80% will be obtained. 

A pressure ratio of 4/1 in a single-stage, centrif- 
ugal compressor requires an impeller tip speed of 
the order of 1300-1400 fps. These tip speeds for a 
6-in. diameter impeller give rpm in round figures 
of 50,000—54,000. 


Turbine Efficiency 


A turbine efficiency of 80% will also be assumed 
Multistage aircraft turbines are achieving 85-90% 
at their best points. However, the road vehicle tur- 
bine is much smaller and turbine efficiency tends to 
diminish with reduced size. Furthermore, the free 
turbine has to function as a torque converter, which 
will reduce its efficiency since the maximum torque 
conversion ratio is 2142/1. If the free turbine has 
an efficiency of 80% at the design rpm and is run- 
ning with a torque conversion of 2/1 at 25% of de- 
sign rpm the efficiency will then only be 40%. (The 
free turbine will, of course, develop as a maximum 
only about 40% of the total turbine wheel power.) 


Turbine Inlet Temperature 


Steady-state turbine inlet temperatures of 2000 F 
may be just around the corner for aircraft turbines, 
but it does not appear that anything much higher 
than 1500 F is probable for continuous full-load 
operation of road vehicle turbines for the next few 
years. It is apparently possible to permit consider- 
ably higher temperatures during acceleration than 
can be tolerated continuously. There are indica- 
tions, however, that excessive temperatures during 
acceleration produce thermal shock and other trou- 
bles 

This assumption of 1500 F is predicated upon the 
idea that road vehicle turbines will be designed and 
developed with eventual volume production in view. 
Volume production will preclude extensive use of 
such critical materials as nickel, cobalt, and tung- 
sten, which are currently usually necessary for tur- 
bine buckets of aircraft turbines operating at inlet 
temperatures in excess of 1500 F. 

The assumption of 1500 F is made while bearing 
in mind ceramel buckets, buckets internally cooled 
with liquid metals, and hollow buckets cooled with 
air bled from the compressor. Bucket cooling with 
air involves complex bucket construction and since 
it involves increased compressor work, this must be 
offset by increased turbine inlet temperature to 
maintain equal thermal efficiency, let alone to in- 
crease it. According to the grapevine, the increase 
in thermal efficiency now obtained with aircooled 
buckets is about half that which would be obtained 
for a given increase of turbine inlet temperature, 
if the compressor was not bled for bucket cooling. 

The piston engine appears offhand to have a con- 
siderable advantage over the gas turbine in respect 


SAE JOURNAL 





to part-load fuel economy, since the compression 
ratio of the piston engine is independent of engine 
speed and engine output, whereas the pressure ratio 
of the vehicle-type turbine varies with engine out- 
put. In vehicle practice this advantage of the pis- 
ton engine is to some extent more theoretical than 
real, since while the compression ratio remains con- 
stant, the fuel economy cannot remain constant in 
practice due to the bugbear of engine friction. In 
practice, the 200-hp piston engine usually has a 
thermal efficiency of 10-13% at 5 hp, instead of 
25+% which could be obtained at full throttle. 

In the gas turbine, where engine power output 
is varied by means of engine speed (and of course 
by variation of turbine inlet temperature), the pres- 
sure ratio varies simultaneously with engine speed. 
This variation of pressure ratio can be either an 
advantage or a disadvantage. At 100% compressor 
and turbine efficiency, the thermal efficiency in- 
creases with pressure ratio and is substantially in- 
dependent of turbine inlet temperature. This is 
also substantially true at 95% compressor and tur- 
bine efficiencies. However, at the lower compressor 
and turbine efficiencies obtained in practice, reduc- 
tion of pressure ratio with reduced turbine inlet tem- 
perature is advantageous in a nonregenerative tur- 
bine. In a turbine with a high-efficiency regenera- 
tor and currently attainable compressor and turbine 
efficiencies, reduction of pressure ratio with reduced 
turbine inlet temperature is still more advantageous 
than it is with the nonregenerative turbine. Thus, 
the characteristic variation of pressure ratio with 
turbine inlet temperature is, with a high-efficiency 
regenerator, a happy combination for a turbine unit 
required to operate extensively at low load factors. 


Fuel Consumption 


In the vehicle turbine, the idling problem is dis- 
tinctly different from that of the aircraft turbine 
and many industrial types. The use of a regenera- 
tor promises to reduce markedly idling fuel con- 
sumption. Low idling rpm will be desirable to pro- 
duce smooth performance at very low road speeds 
in a passenger car. However, even low idle rpm 
will not avoid unwanted power at low road speeds, 
when the turbine is fitted with a regenerator and 
has just slowed down from full-power operation. 
This excess power due to stored heat in the regen- 
erator will prevent the idle rpm from being reduced 
to its normal value. Several methods for eliminat- 
ing this unwanted power are apparent. One simple 
one is a bypass valve between the compressor tur- 
bine and the free turbine. This waste gate would 
bypass the gas from the compressor turbine through 
the regenerator and thus would partly conserve the 
heat in the turbine exhaust. This waste gate could 
also be used to eliminate creep when the vehicle 
is stationary. Without such a waste gate or another 
measure producing a similar result, high idle rpm 
is likely to be very objectionable in respect to creep. 

Operation of the compressor at a low percentage 
of its rated rpm is desirable from the fuel economy 
standpoint at low vehicle speeds (level road) and 


1 Combustion efficiency is the actual enthalpy increase 
divided by the enthalpy increase that would be obtained if 
all fuel constituents were completely oxidized (that is, to 
carbon dioxide, water, and sulfur trioxide). 
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at idle. Such operation of the compressor, however, 
penalizes vehicle acceleration and thus may be ob- 
jectionable. It is reported that some experimental 
turbine passenger cars have a lag of about two sec- 
onds, when nothing much happens, after full de- 
pression of the accelerator pedal. After two sec- 
onds, however, it is reported that the nether regions 
break loose. 

The problem of acceleration from idle is obviously 
complex. It is clear, however, that minimum polar 
moments of inertia of the compressor and its asso- 
ciated turbine are desirable. Low idle rpm may well 
introduce combustion difficulties, since pressure 
ratios of 1.2/1 and turbine inlet temperatures of 
600 F are contemplated. Under these conditions 
combustion efficiency! may be seriously reduced 
from the 98% or higher that is attainable at rated 
power. In connection with combustion efficiency 
it may be mentioned that under high-altitude con- 
ditions in a wind tunnel, full-scale turbojets have 
shown efficiencies as low as 40%. 

The Chrysler turbine with its fuel mileage of 14.9 
mpg at a steady level-road speed of 40 mph may be 
compared with current passenger cars equipped 
with automatic transmissions (the free turbine is, 
of course, an automatic transmission). The fuel 
mileage at 40 mph (steady, level-road speed) was 
determined for five (1953-1954) different models of 
passenger cars having five different models of auto- 
matic transmission. The engines varied in size from 
235 to 325 cu in. The lowest fuel mileage was 18.8 
and the highest was 20.6. Fuel mileage was not re- 
lated to either engine size or transmission type. 
On two of the engines idling consumption was de- 
termined as 1.05 gal per hr for one of the two 325 
cu in. engines, 1.25 gal per hr for one of the three 
smallest engines. The idling fuel consumption of 
the Chrysler turbine has not been published. The 
piston engine data are merely quoted for compari- 
son and with the full realization that they could be 
greatly improved upon, and would be improved if 
fuel mileage became a competitive marketing fea- 
ture of American cars. Road fuel economy, has 
been computed by Wintringham as almost 30 mpg 
over the speed range of 20-40 mph for a 140-hp re- 
generative turbine. 

Beaufrere does not state the rated power of the 
Ford regenerative unit but he shows that the best 
computed fuel economy is about 17144 mpg at about 
40 mph, falling off fairly rapidly at higher or lower 
speeds. Kucher states the Ford viewpoint as fol- 
lows: “Take the matter of fuel consumption. The 
very best that we can project employing known 
maximum component efficiencies, including high 
effective heat regeneration, brings us near to but 
not quite comparable with present internal-com- 
bustion-engine performance over the entire operat- 
ing range.” Curtice has announced that General 
Motors has a turbine passenger car equipped with a 
regenerator and that the car will give fuel mileage 
comparable with that of current piston-engine cars. 


Regenerators 


(heat exchanger) 
tially at least), largely overcome the low thermal 
efficiency of the gas turbine which is at present a 
major disadvantage. 

Unfortunately, the regenerator appears to be the 


The regenerator can (poten- 
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most difficult problem confronting the designer of 
road vehicle turbines. In current passenger-car 
turbine developments, regenerator efficiencies of 
more than 80% are being discussed and it may be 
worth pointing out some of the difficulties of ob- 
taining this. The first and most obvious regenera- 
tor case is the one where the turbine exhaust loses 
heat to the compressor discharge air, which gains 
heat until the two gas streams are in temperature 
equilibrium. This case is shown by A in Fig. 3, and 
will represent a regenerator efficiency of 50% (neg- 
lecting differences in specific heat). B in Fig. 3 
represents countercurrent flow of turbine exhaust 
and compressor discharge air with the air finally 
reaching turbine exhaust temperature, which gives 
a regenerator efficiency of 100%. It is obvious that 
to get efficiencies of over 50%, methods involving 
the principle of countercurrent flow are essential. 

Another regenerator problem is that of it taking 
fire and destroying itself. The Chrysler turbine, 
which uses a regenerator, is stated to give a fuel 
mileage of 14.9 mpg (2.68 gal per hr) at a level-road, 
steady speed of 40 mph, when installed in a Plym- 
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Fig. 3—Principles of regeneration. 7T,= Temperature of turbine ex 
haust. T.— Temperature of compressor discharge air 
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4—Compressor characteristics of probable turbine unit 


outh car. This is an outstanding achievement 
which appears to put the road vehicle gas turbine 
in an entirely different league from anything here- 
tofore published. It may be assumed that the en- 
gine had a maximum (rated) output of about 120 
bhp (which would be necessary to match the per- 
formance of the standard, 1954 6-cyl, piston-engine 
Plymouth). It may also be assumed that at 40 mph 
the turbine was developing about 15 bhp and at this 
output the computed specific fuel consumption will 
be about 1.1 lb per bhp-hr for gasoline and about 1.2 
lb per bhp-hr for kerosene (the fuel used was not 
specified). Either of these consumptions is ex- 
tremely good for an open-cycle gas turbine operat- 
ing at a load factor of 1215% (15/120). The ther- 
mal efficiencies (assuming 18,500 Btu per lb lower 
heating value) are 12.5% for gasoline and 11.6% for 
kerosene 


Overall Performance of Complete Free- 
Turbine Unit 


A probable free-turbine unit suitable for vehicles 
was assumed to have the following characteristics: 


1. 4/1 pressure ratio at rated power. 

2. 1500 F turbine inlet temperature at 
power. 
3 lb per sec mass airflow at rated power. 
80% turbine and compressor efficiencies at all 
pressure ratios and turbine inlet temperatures 
60 F compressor inlet temperature 
Regenerator having an efficiency of 75% a 
rated power and 90% at a pressure ratio of 
1.2/1. Regenerator efficiency is assumed to be 
a Straight-line function of mass airflow between 
pressure ratios of 4/1 and 1.2/1. 
Compressor pressure ratio is assumed to vary 
in terms of rpm as shown in Fig. 4. This figure 
is based upon constant efficiency and the rela- 
tion that work on the air varies as (rpm). 
Compressor mass airflow is also shown by 
Fig. 4. This relationship is derived from the 
operating line of a turbojet with 4/1 pressure 
ratio. This compressor has a straight-line re- 
lationship between mass airflow and rpm but, 
as shown, the line does not go through zero 
rpm. This compressor does not follow the re- 
lationship between pressure ratio and rpm 
shown in Fig. 4. 
Turbine inlet temperature is assumed to be 
600 F at 1.2/1 pressure ratio, and to have a 
straight-line relationship in terms of pressure 
ratio between 1.2/1 pressure ratio and the 1500 
F value at 4/1 pressure ratio. The relationship 
between turbine inlet temperature and overall 
pressure ratio for a free-turbine unit is a 
slightly simplified version of one worked out 
by Quinn, for the compressor and turbine con- 
ditions given above. He points out that the 
straight-line relationship just happens to oc- 
cur for the conditions chosen and is not a gen- 
eral relationship. 


rated 


+ 


No pressure drops or leakages are allowed for. 
The fuel is assumed to have a heating value (lower) 
of 18,500 Btu lb, and to have a specific gravity of 
0.75, giving a gallonage weight of 6.25 lb. Combus- 
tion efficiency is assumed to be 100%. 

The performance characteristics 


are shown in 
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Figs. 5-9. Items of performance interest appear to be 
the enormous air consumption of nearly 51% tons per 
hr at “full throttle” and the equally enormous con- 
sumption of about 114 tons per hr at idle. The fuel- 
air ratio of 0.00115 (air-fuel ratio 870/1) at idle is 
also of interest. If it is assumed that 5 hp is required 
by a passenger car at 20 mph and 15 hp at 40 mph, 
the fuel mileages work out at 20 mpg at 20 mph and 
16.4 mpg at 40 mph. The idle (1.2/1 pressure ratio 
and 600 F turbine inlet) fuel gallonage comes out 
at slightly less than '% gal per hr. 

The whole analysis is at the best speculative, since 
so much depends upon the chosen values for com- 
ponent efficiencies and this is particularly true in 
respect to thermal efficiency. Fig. 9 shows thermal 
efficiency versus power output for the regeneration 
efficiencies used in the analysis and also for efficien- 
cies of zero and 100%. 100% regenerator efficiency 
is entirely academic, but its comparison with the 
values chosen for the analysis indicates the marked 
effect of slight change, and particularly so at the 
very low load factors. Variation of compressor and 
turbine efficiencies will produce similar effects. The 
fuel mileages quoted above (with trepidation) are 
in considerable contrast with those of Wintring- 
ham. Wintringham allowed for losses which the 
above analysis does not but he used higher com- 
ponent efficiencies. The enormous influence of 
component efficiencies has been reiterated ad in- 
finitum by all analysts of the gas turbine problem. 


Effect of Turbine Size on Road-Load 
Fuel Economy 


The effect of varying rated engine output upon 
road-load fuel economy has been roughly computed 
for our probable turbine. With all unit efficiencies 
as given, the effect of engine size has been computed 
for units of 1% lb airflow per sec, giving a rated 
power of 106 hp and for one of 6 lb airflow per sec, 
giving a rated power of 425 hp. The effect was com- 
puted for the supposedly most unfavorable condi- 
tion of 20-mph road load and the computations are 


The term “combustion air’ is used for all air that 
passes through the engine, even though most of it does 
not take part in combustion and is really dilution air 
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Fig. 5—Power output and per cent regeneration versus per cent com- 
pressor rpm of 212-hp probable turbine unit. 
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based on Fig. 9. The results show that doubling the 
size of the turbine reduces fuel economy by 16%, 
giving 16.8 mpg. Similarly, halving the size of the 
unit increases fuel economy by 15%, giving 23 mpg. 
These relatively slight changes seemed unbelievably 
small, but an authority in the vehicle turbine field 
assured the author that the percentages, at least, 
are of the right order of magnitude. 


Specific Air Consumption of Turbines 
Fig. 7, 
of combustion 


shows the relatively enormous quantities 
air? which must be handled in a 
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Fig. 6—Pressure ratio and turbine inlet temperature versus power out 
put of 212-hp probable turbine unit 
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Fig. 7—Airflow, fuel flow, and fuel-air ratio versus power output for 
212-hp probable turbine unit. 
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Fig. 9—Thermal efficiency of 212-hp probable turbine unit with zero, 
specified, and 100% regeneration efficiencies 
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turbine vehicle. A gasoline engine of equal rated 
power would require about 1700 lb air per hr at full 
power, in contrast with 10,800 lb per hr for the tur- 
bine engine. These figures, at sea level and 60 F, 
correspond to 370 cfm for the gasoline engine and 
2350 cfm for the turbine. Even at idle the probable 
turbine will use about 500 cfm 

The large air supply required by 
must be 


the gas turbine 
taken into the compressor with minimum 
heating and pressure drop, likewise the exhaust 
back pressure must be a minimum Intake air 
heating and pressure drop not only reduce output 
but seriously affect thermal efficiency. Exhaust 
back pressure has the same effects. A regenerator 
has valuable effects in respect to the problem of 
handling the exhaust. In the case of our probable 
turbine, the regenerator will, at rated output (1590 
F turbine inlet), reduce the exhaust volume by 
about one-third and reduce its temperature by 
about 500 F. 

High-frequency problems plus the 
o be handled make intake air handling and 
and exhaust disposal and muffiling 
significantly more difficult job than that of 
engine 


lume 
muf- 
into a 
a piston 
It is not easy to improve turbine and com- 
pressor efficiency, but it has proved quite easy by 
bad duct design to lose such improvements after 
they have been laboriously obtained 

One bright spot in the problem of combustion air 
upply of a vehicle turbine is that the air will prob- 
ably not need much cleaning even when a regenera- 
tor is used. Bolts, nuts, and stones must obviously 
be screened out. The centrifugal compressor fortu- 
nately appears to be immune to damage by ice 
Another bright spot is that the total air required for 
combustion and engine cooling will be far lower for 
the turbine This will at least be true at rated 
power but will probably not be true at idle 
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Fuel Metering Systems 


fuel metering sys 


iven position of the 


The ideal tem 


would involve 
accelerator pedal definin: 

given turbine inlet temperature. For this de 
inlet temperature the metering system must adjust 
fuel flow rate for: variation of mass airflow due to 
barometer (including effect of altitude) 
atmospheric temperature; and 
pressor discharge temperature 
temperature (and to heating of atmospheric air 
in the engine compartment). Variation of com 
pressor discharge temperature ceases to be the sig- 
nificant variable when a regenerator is used, and 
the control variable then becomes that of regenera- 
tor discharge temperature. The fuel control with 
a regenerator has a difficult job, since a very wide 
range of discharge temperatures from the regen- 
erator must be catered for at a given turbine inlet 
temperature. Thus the regenerator will be cold 
after prolonged idling, and if the engine is then 
opened to “full throttle’ and kept there, the re- 
generator will start storing heat until equilibrium 
is reached. During this period of heat storage, the 
control must progressively reduce the rate of fuel 
supply. If the control problem parallels that of the 
aircraft turbine, it will also be necessary to regulate 
the rate of increase of fuel supply so that the com- 
pressor does not surge. 

All in all, the fuel metering system 


and to 
variation of 


due to atmospheri 


com 


for a road 
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vehicle turbine would appear to add up to much 
more of a problem than a carburetor. It will, how- 
ever, do things that a normal vehicle carburetor 
does not do, two of which will be compensation for 
atmospheric temperature and altitude. Misbe- 
havior of a carburetor often means nothing more 
than either a nuisance or an excessive fuel bill. 
Malfunctioning of the fuel control of a turbine may 
mean flying turbine buckets or melted combustors. 
Despite the problems of fuel metering control of the 
vehicle turbine, they appear to be vastly simpler 
than those of the aircraft turbine of either the pro- 
peller or jet type. 


Combustion Systems 


Initially, combustion in a gas turbine seemed the 
simple problem of merely burning fuel in air, as in 
a blow torch, but experience has shown otherwise. 
The burner (combustor) was probably the most dif- 
ficult initial problem that Whittle had to overcome 
in his first jet engines. Von Ohain recognized the 
combustion problem and evaded it initially by using 
hydrogen. In the light of present knowledge it 
would seem that the combustion problems of the 
gas turbine will turn out to be more complex than 
those of the gasoline or diesel engines. 

The combustion chamber, known as the combus- 
tor (in aircraft circles at least), may be considered 
first. The major combustion difficulty stems from 
the very lean overall fuel-air ratio. A gas turbine 
with today’s permissible turbine inlet temperatures 
does not burn more than about 25% of the oxygen 
in the air. If the fuel was uniformly mixed with 
the air the mixture would not be combustible. The 
maximum F’/A ratio used in open-cycle gas turbines 
is about 0.018 and about 0.04 is about the leanest 
that can be burned in a high-compression gasoline 
piston engine, and then only with difficulty. Con- 
sequently, in a turbine the fuel has to be burned 
with only part of the air at approximately stoichio- 
metric F/A ratio (about 0.07 for turbine fuels). It 
is desirable that combustion of this stoichiometric 
mixture be complete before additional air is added 
to dilute the products of combustion down to the 
overall F/A ratio which will produce the desired 
turbine inlet temperature. While the maximum 
F/A ratio used is about 0.018, at low loads the F/A 
ratio in aircraft turbines is as low as 0.01 (that is, 
burning only about 14% of the available oxygen). 
In a vehicle turbine it will be necessary to burn 
much leaner mixtures than 0.01 F/A ratio if a regen- 
erator is used. In addition to the difficulties due to 
the lean mixture is the fact that the gas speed 
through the combustor is probably about 50 fps 
even in the zone where stoichiometric mixture is 
being burnt. This 50 fps is far in excess of the speed 
with which flame will spread through quiescent 
mixture (known as the laminar flame speed). The 
work of NACA indicates that the laminar flame 
speed of turbine fuels is of the order of 1.3 fps. 
This flame speed will, of course, be greatly increased 
by random turbulence in the mixture, but this can- 
not be expected to increase flame spread in the 
mixture to the rate at which the gas is passing 
through the primary zone of combustion. Thus, 
since the flame speed is much less than the velocity 
of the mixture through the combustor (primary 
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zone), the flame can be expected to move down the 
axis of the combustor and out through the turbine, 
producing blowout. This can and does happen at 
times in aircraft turbines when combustion con- 
ditions are difficult (for example, at very high alti- 
tude). Fortunately, by suitable turbulence in the 
primary zone the flame is apparently made bo circu- 
late back into the unburned and partially burned 
mixture. This circulation produces a stable flame 
in the primary zone and is a product of: swirl pro- 
duced by vanes at the primary air entrance, turbu- 
lence produced by the combustion process itself 
and by the fuel spray where fuel is injected by a 
spray nozzle. 

In a vehicle turbine the combustion problem does 
not have some of the limitations of the aircraft tur- 
bine, since weight and space requirements will not 
be as difficult as in the aircraft type. Cost will, 
however, be important in the vehicle turbine as 
will the necessity to avoid critical materials. I be- 
lieve that prolonged and steady operation at very 
low turbine inlet temperatures (as in a passenger- 
car turbine in dense traffic) with efficient combus- 
tion will prove to be a difficult (but not insuperable) 
problem in the vehicle turbine combustor. There 
are those who think that the high temperature of 
the combustion air, which is the result of a regen- 
erator, will ease the combustion problem of the 
vehicle turbine. The high temperature of the air 
prior to fuel injection, which is the result of the 
regenerator, would appear to be of assistance in 
combustion. This may, however, be offset by the 
fact that the greater the temperature rise produced 
by the regenerator the less the fuel to be injected 
and the leaner the overall fuel-air ratio. 

In a vehicle turbine efficient combustion is de- 
sirable at all turbine inlet temperature for fuel 
economy. Inefficient combustion, particularly so at 
low turbine inlet temperatures, may be very objec- 
tionable on account of odorous (aldehydes?) ex- 
haust. Unpleasant exhaust odor may be more im- 
portant than increased fuel cost due to inefficient 
combustion. As a matter of fact, it is possible that 
inefficient combustion may produce a highly un- 
pleasant exhaust without a significant effect upon 
the fuel bill. In this matter time will tell. In some 
cases turbojets emit fairly black smoke despite 
highly efficient combustion, the loss in combustion 
efficiency due to smoke is often too small to be de- 
termined. 


Fuels for Turbine Vehicles 


Assuming very widespread use of road vehicle 
turbines, it is the author’s opinion that the fuel used 
will resemble either motor gasoline or JP4 (which 
in practice is about two-thirds gasoline). In either 
case low aromatic content would be desirable as 
would straight-run products which, however, would 
probably be unavailable in the event of a large de- 
mand. For road vehicle use, gasoline and JP4 have 
many advantages over heavier fuels in respect to: 
low freezing point, ease of handling, settling and 
removal of dirt, and ease of starting, in addition to 
their combustion advantages. 

For complete paper (in multilith form) on which 
this abridgment is based, write SAE Special Publi- 
cations. Price: 35¢ to members, 60¢ to nonmem- 
bers. 





Atomic Batteries .. . 


solar batteries, and nickel-cadmium batteries are not practical at present. 
for dollar, no other battery comes close to well-made lead-acid batteries. 


Dollar 
And they 


are getting better—although not quite so much better as some of the long-term 


guarantees would indicate. 


Leo Dubinski, 


HE practical atomic battery is a 
True, we have created atomic heat which gener- 
steam which runs a steam engine to drive a 
zenerator to create electricity. But practical quan- 
tities of electricity derived directly from radioactive 
material is still far in the future 

From the best scientific information available to 
me, I find the nearest approach to a practical 


long way off. 


+ 
ates 


atomic battery is one using strontium 90 as a source 
With this source, such a battery can now 

Such a 
about 25 


of power. 
be produced at a 
battery 


cost of $500 per curie 


would have a life expectancy of 


years 

However, 1 curie will deliver only 0.006 w. On thi 
basis of 750 w to crank the engine of your car, this 
would mean that 125,000 curies would be required 
at the cost of $500 per curie. An atomic battery 
capable of cranking the engine of your car would 
cost $62,500,000. 

These figures show you how far we are away from 

practical atomic battery. Atomic energy is new. 
There will be a lot of developments in future years. 
Maybe, someday atomic energy will take over all 
sources of power, including batteries But there 
will be a lot of water under the bridge, between now 
and then. 

The term “‘solar battery” isa misnomer. Actually 
the device is a light or heat generator. It absorb 
the sun’s rays and transforms them into electricity 
But, if you want to use this electricity after the sun 

oes down, you have to have a storage battery 
tanding by to supply the current after dark 

There is nothing new or miraculous about nickel- 
cadmium batteries. We have known about them in 
this country for over 50 years. These batteries were 

sed in Germany during the war quite likely be- 
they had the nickel-cadmium and didn’t have 
-ad-acid I Know of no that would 

1y manufacturer from making a battery with 
and cadmium Further, I can 
it is ever proved that a battery with nickel 
‘-admium is more efficient and more economi 
ound than lead-acid, there will be many 
acturers of this type of battery in the United 


Cause 
patents 


assure you 


why nickel- 
have never found a favorable 
automotive use Certain materials 
manufacture of nickel-cadmium bat- 
teries are very costly and are in very limited supply 
throughout the world Nickel-cadmium would 
probably retail for as much as $140 in a 6-v battery 
and 12-v battery Obviously, at such 
prices, they would not find a very enthusiastic mar- 
ket, even if they did have a longer life expectancy. 

This leaves us with the over-guaranteed lead-acid 
battery as the only “miracle” battery available to 


h a sound 
cadmium batteries 
market for 


needed in the 


economic reason 


$275 in a 
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the public at normal prices. With these, the big 


promotors had a wonderful time. 

We purchased dozens of these batteries for test 
purposes. Contrary to the implications of adver- 
tisement claims, in every case we found them to be 
only run-of-the-mill lead-acid batteries which 
should have been guaranteed for 18 months, or 
maybe 24 months, in line with sound industry prac- 
tice 

Many of these batteries failed long before the 
expiration of the ridiculous guarantees. Many of 
these promoters are now out of the battery business. 

Because the public asked reputable manufactur- 
ers: “Why can’t you build a life-time battery, too?” 
some manufacturers stretched guarantees to four 
years. Now we have an amazing situation in the 
battery industry today. Most of the “miracle” pro- 
motors are gone. They are broke. They are out of 
business. But many legitimate battery manufac- 
turers, oil companies, tire companies, and auto 
manufacturers are stuck with four-year guarantees 

The lead-acid battery industry, from a technical 
standpoint, has not been asleep. Many wonderful 
improvements have been made in storage batteries 
recently. 

Improvements in storage batteries have resulted 
in two and three times as long on the SAE over- 
charge life test as formerly. These improvements 
have resulted in 97% charge retention over a stand 
of 28 days, which is quite substantially more than in 
former years 

Separators made of glass wool, diatomaceous 
earth, and latex have resulted in amazing increase 
in life cycle capacity. For example, we are getting 
over 1000 cycles out of our No. 1 battery today, 
whereas SAE standards call for only 275 

Vibration machines have been used to point out 
weaknesses in mechanical construction. These have 
been strengthened to the point where a battery will 
stand the vibration test for hours today. 

All through the years the life expectancy of an 
automotive battery has been two to three years 
What these fine battery improvements have done 
is to make more of today’s batteries reach the two 
to three year bracket. 

True, we can build a battery that would run much 
longer but we have a space limitation in the cars, 
and secondly, we have a price limitation in the 
buyer’s mind. Also, we find in battery selling that 
two years suits the customer just about right. In 
most cases he does not want to pay additional to get 
the promise of a longer life expectancy. (Talk 
“ ‘Miracle’ Batteries’ was reported by Field Editor 
Benjamin F. White. Talk was presented before the 
South Texas Division of the SAE Gulf Coast Section, 
San Antonio, Jan. 23, 1956.) 
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esigning Efficient 


utomobile Bodies 


An efficient automobile body design keeps weight low. 


Parts 


are designed to perform as many functions as possible. To design an 


efficient automobile body requires a knowledge of the 


loading problems involved and how a body structure really works. 


W. J. Clark 


EIGHT is a good index to design efficiency. A 

body that is well designed weighs less than one 
which is poorly designed. Management is interested 
in weight because cost and weight go together. To 
maintain weight control, allowable design weights 
should be established as objectives to be met in en- 
gineering the automobile body. 

Weight is not saved in large amounts in any given 
part of the body, but is accomplished through ac- 
cumulating small increments all over the body. The 
weight of every part must be questioned. Fig. 1 
shows a car broken into six weight groups. Let’s 
look at each of these groups in detail from an effi- 
ciency viewpoint. 


Glass and Hardware— 


The area and shape of the glass used in an auto- 
mobile are determined by the chosen style. Glass 
thickness is fixed for safety and manufacturing rea- 
sons, so little can be done to cut its size or weight. 
About the only way to use it more efficiently is to 
take advantage of its great compressive strength by 
carefully designing its mounting in the car. Glass 
will carry large loads in compression, and both 
bending and twist tests show that it can contribute 
considerably to the stiffness of the body without 
breaking. 

Careful design enables a minimum number of 
component parts to perform the hardware function. 
In locks, door handles, and similar parts, such things 
as appearance, the feel to the hand or fingers, and 
the noise or sound effect when operating are impor- 
tant. Tests should insure against wear-out, freeze- 
up, or malfunctioning for lack of lubrication. 

In designing automobile hardware, thought should 
be given to the use of the same part in a number of 
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P.O. Johnson J. W. Richards 


applications. Wherever possible, functions should 
be combined. For instance, the same door locks, 
window regulators, and hinges should be used on all 
doors and be of the same hand where possible 
Types and sizes of bolts, screws, and clips should be 
kept to a minimum. 

Fig. 2 shows the weights of the various elements 
of body hardware and is a breakdown of the weight 
shown for this group in Fig. 1. Note the heavy items 

the window regulators, the door and deck lid 
hinges. This chart areas where most 
weight can be saved in body hardware 


suggests 


Trim and Insulation— 


In the trim and insulation group, efficient use of 
the fabric or other material from a cutting stand- 
point is important. Ease of sub-assembly and instal- 
lation of trim panels should be taken into account. 
Sound insulation should give the best sound treat- 
ment at minimum cost. 


Seats and Doors— 


With seats, comfort is of prime importance. Since 
they are expensive, materials should be used effi- 
ciently but with no sacrifice in comfort. Seat frames 
must be sturdy; the seat tracks should work freely; 
latching must be positive; and seats must withstand 
many thousands of miles of pounding without 
squeaking or breakdown. 

Figs. 1 and 2 show that doors and hinges are im- 
portant body weight items. The design of doors, 
hinges, and the pillars to which they attach requires 
a thorough knowledge of the loading problems in- 
volved to achieve maximum efficiency. 

Style affects the complexity of door hinging and 


45 





GLASS 
HARDWARE 

TRIM & INSULATION 
SEATS | 1147.0 Ibs. 
DOORS, TRUNK LID, ETC. 


WELDED BODY STRUCTURE | —_—‘. 420.0 ibs. 


TOTAL BODY 1050 Ibs. 


Fig. 1—A little weight saved in each of these areas saves a lot of 
weight on the whole car 


DOOR WINDOW 
REGULATORS 


DOOR HANDLES 


HINGES 


GLASS CHANNELS 
VENT WINGS 


MISCELLANEOUS 


TOTAL BODY 
HARDWARE 


73.5 Ibs. 


regulators and door 


Fig Heaviest items of hardware are window 


and deck hinges 


pillar design. Savings in money and weight are pos- 
sible by recognizing the hinging problem when 
determining the shape of the car. Flat sided doors 
allow hinges to be spaced far apart and of simple 
design, but as belt lines drop and tumble-home and 
turn-under are increased, hinge spacing must de- 
crease, making the design much more challenging. 


Welded Body Structure— 

welded body structure weight into 
two groups. The first group includes all major 
panels: roof, floor, quarters, and door panels. The 
second group consists of roof rails, window frames, 
floor reinforcements, and the like. 

There isn’t much the engineer can to do reduce the 
gage of the first group below the minimum drawing 
gage for the panels, but, care must be exercised in 
breaking up these panels along lines for most eco- 
nomical forming, finishing, and handling. 

Usually, panels will perform their structural func- 
tion in the body at this minimum forming gage. If 
highly stressed corners or areas exist where mini- 
mum gages are inadequate, it is more efficient to add 
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a reinforcement than to increase the thickness of 
the entire panel. 

The second group representing about 49% of the 
body structure poses a challenge to the body de- 
signer and structures engineer. Let’s take a look at 
this body structure group and by considering the de- 
sign requirements decide how we can most efficiently 
meet them. 

To the body designer and manufacturer, the floor 
pan is a very important part of the body. It is the 
foundation upon which the rest of the body is built. 
It is the only part of the body which attaches to the 
frame, and therefore must be well designed and built. 
Today’s floor pan has been lowered and draped over 
and around the transmission, drive shaft, and rear 
axle in an effort to lower the modern car. This has 
increased the problems of drawing the floor pan, 
but has also increased its efficiency as a load-sup- 
porting structure. 

The tunnel, starting at the toe board and extend- 
ing to the rear axle kick-up, provides a good struc- 
tural beam running lengthwise of the car. This 
member is used on several cars to take axle carrier 
wind-up loads, shock absorber loads, and even spring 
loads. The risers for both the front and rear seats, 
if properly formed, provide considerable strength 
for supporting floor loads. 

There are varying ideas on the amount of cross 
bracing a floor requires. Regardless of this, it is gen- 
erally agreed that the formations in today’s floor 
make it a much more efficient structure, and with 
careful placing of reinforcements, their size and 
weight can be much reduced. 

The most critical design areas of the body are at 
the windshield and rear window openings and at the 
attachment of the roof to the rest of the body. The 
increase in glass area with a corresponding decrease 
in space for structure has created this condition. 
Not only is the stress concentration greater in these 
areas, but the problems of fabrication have in- 
creased. 

There are certain general rules which apply in de- 
signing these critical areas: Make good transitions 
in the structure. Avoid sudden changes in the 
strength of members where they flow together. 
Avoid sharp corners. If corners must appear sharp 
for styling reasons, accomplish this on the outside 
only, but back it up with well filleted carry-through 
structure. 

In these areas you can at 
trouble by making a part too heavy as by making it 
too light. Sample structures should be tested to de- 
termine what is required to do the job. Plastic mod- 
els are valuable for observing deflection effects in 
these critical corners. 

The dash and the rear bracing structure serve im- 
portant functions in the overall stiffness of the body. 
The dash is generally a full or near-complete bulk- 
head, so it usually is adequate to do its job. The 
braces at the rear seat require more careful atten- 
tion. Parts may be saved by attaching the bracing 
directly to the rear axle kick-up and avoiding eccen- 
tricities. 


times cause as much 


Body Design Criteria 


The major design criterion for a body is rigidity or 
stiffness. There are two main reasons why a body 
must be rigid. First, the stiffer a beam or structure 
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the higher the frequency of vibration and the lower 
the amplitude of vibration. The amplitude of vibra- 
tion, however, is also greatly affected by how close 
the natural frequency of the structure corresponds 
to the frequency of excitation. 


The main source of shake and vibration in an 
automobile body is the excitation caused by the vi- 
bration of the unsprung mass of the wheels and sus- 
pensions. The frequency of vibration of the un- 
sprung mass depends on its weight and the spring 
and tire rates and is usually 10 to 15 cps. Bodies 
must be stiff enough not to respond readily to this 
excitation. However, too stiff a body can produce an 
uncomfortably harsh ride in the completed car. 
Largely by experience, the most acceptable range of 
stiffness for bodies has been determined. 

The second reason why a body must be rigid is to 
prevent large amounts of distortion at body open- 
ings. The doors and deck lid fit into these openings 
with little metal-to-metal clearance and must fit 
tight against the weatherstrip to maintain an air 
and water tight seal. Also, large pieces of glass must 
be retained in the windshield and backlight open- 
ings without breaking due to body distortion. 

Another design criterion for the automobile body 
is strength. The maximum vertical acceleration 
that a car encounters during normal operation is 
about 3g. The requirement for stiffness insures this 
degree of strength. In fact, a well engineered body 
structure will normally carry several times this load- 
ing without failure. 

Many individual components of the body are de- 
signed for strength, rather than, or in addition to 
stiffness. Seats, seat adjusters, and hinges are a few 
examples. 

Durability is a third criterion used in body design. 
The shake and distortion of an automobile body 
under operating conditions, with resulting reversal 
of loading, may cause a gradual weakening of the 
structure. This is particularly true at spotwelded 
joints and adequate welding is a necessity. All 
mechanisms must be designed and checked to with- 
stand the maximum number of cycles of usage ex- 
pected during the life of the car. 


Design Approaches 


Two approaches to the design of a new body are 


the “direct comparison” method and the “experi- 
mental or mechanical prototype evaluation” method. 
Direct comparison is used where a new design is 
similar to an existing model and prototype evalua- 
tion is used where the design has no existing coun- 
terpart. 

The direct comparison method requires that there 
be an existing model having the desired structural 
properties. The technique consists of designing sec- 
tions for the new structure and comparing their 
moments of inertia with those of similar sections for 
the existing model. Naturally, the designs will differ 
in some areas. However, the guidance afforded by 
basic engineering principles and an understanding 
of the body structure should minimize difficulties. 

Experimental or mechanical prototype evalua- 
tion is used when the new design differs greatly 
from existing models. The technique requires that 
either an experimental car be built over hammer 
forms from paper layouts or that a mechanical pro- 
totype car be built. The mechanical prototype is 
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built by reworking an existing body to simulate the 
new structure except where design areas are radi- 
cally different. 

In these latter areas, new parts are fabricated in 
accordance with preliminary design studies. This 
work is done before styling is complete and permits 
evaluation before the final engineering has gone too 
far. Here, too, some guidance for the preliminary 
layouts, prior to experimental build, is afforded by 
comparing the section properties for the new struc- 
ture with those of existing structures. 

An example of the methods employed in designing 
a new windshield pillar structure will serve to illus- 
trate the general procedure. The new “dog leg” 
pillar was once thought to be a very difficult struc- 
tural problem. Actually, the problem is not much 
different from that of the former sloping pillar. 


The windshield pillar functions as a beam in bend- 
ing in each of two open-web truss structures: one in 
the plane of the body side and one in the plane of 
the windshield opening. When the body is subjected 
to beam loading, the pillar is subjected to bending in 
the plane of the body side. And when the body is 
subjected to torsional loading, the pillar is subjected 
to bending in both the plane of the body side and the 
plane of the windshield opening. 

The problem here, therefore, resolves into one of 
providing a rigid bending member which has firm at- 
tachments at each end. It is important to note that 
the attachments must resist bending in both direc- 
tions. The requirement for rigid attachments can- 
not be over-emphasized. It is also essential, partic- 
ularly if offset is great, that the lower arm of the 
“dog leg” provide torsional rigidity. 

The first step in the development of a new pillar 
structure is to design a cross-section for the pillar 
and calculate its moment of inertia. The calculated 
moment of inertia is then compared with the mo- 
ment of inertia for a similar section on an existing 
model which has proved satisfactory. Experimental 
testing may indicate that the section properties of 
the existing model are more than adequate for the 
new design. If this is so, lower section properties for 
the new design may be acceptable. 

Once the section has been chosen, it is necessary 
to design the attachments at either end so that they 
are equivalent to, or better than, those of the exist- 
ing model. In the layout stage, the effectiveness of 
the attachments can only be judged on the basis of 
good engineering principles. 


Loading Distribution 


The distribution of loading in a body structure can 
be related to an accurate determination of the dis- 
tortion of the structure. For example, if the joint of 
a pillar with the rocker bends backwards when the 
body is subjected to an overall beaming load, the 
type and direction of loading is readily apparent. 
This same joint can then be isolated (cut out) from 
the body and subjected to the type and direction of 
loading deduced. If the deflections can be dupli- 
cated, the actual magnitude of the load has been 
nicely approximated. 

With accelerometers, strain gages, and displace- 
ment gages, used with a recording oscillograph, de- 
tailed analysis of the structure can be made under 
actual operating conditions. Brittle lacquer is an- 
other tool that can be used to determine the type 
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Beaming stiffness varies insignificantly for three competitive 
The three 


MODEL YEAR —1949 


Fig. 3 
high production cars of approximately the same wheelbase. 








periods shown represent the years in which basic model changes were 
made to 
stiffness 


the bodies. The short solid bars represent chassis frame 
The open bars represent stiffness of the complete cars. 
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Fig. 4—Torsional stiffness for the same cars illustrated in Fig. 3 shows 
a gradual increase 


and approximate magnitude of load at any part of 


the structure 


Body Evaluation 


There are two important tests for evaluating body 
ructure—the beaming and torsional stiffness tests. 
Briefly, the beaming test consists of applying a 


a 
known arbitrary load in the car and measuring the 
resulting deflections of the chassis frame caused by 
this bending load. 

The torsion test consists of applying a twisting 
moment to the car and measuring the resulting 
angle of twist at various stations along the chassis 
frame. It is convenient to express the stiffness data 
obtained in the same way that a spring would be 
rated—that is, pounds per inch deflection in beam- 
ing and pound-feet per deg rotation in torsion. 

Fig. 3 shows beaming stiffness data obtained from 
three competitive high production cars of approxi- 
mately the same wheelbase. The three periods 
shown represent the years in which basic model 
The short solid 
stiffness. The 


changes were made to the bodies. 
bars 


chassis frame 


the 


represent 
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Fig. 5—Body provides about 70° 
of torsional stiffness. This chart is a summary of Figs 
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longer open bars show the stiffness of the complete 
cars. 

The slight change in stiffness from year to year 
cannot be assumed to be either an improvement or 
loss in body efficiency. Changes or improvements in 
suspensions, or in the type and number of shim: 
used between the body and chassis frame, can make 
some change in complete car stiffness desirable or 
totally acceptable. The chart shows that the body 
accounts for a major portion of the complete car 
stiffness. 


Fig. 4 shows the same type of comparison for 
torsional stiffness. In this case, both frame and 
complete car stiffness show a gradual increase. Fig 


3 and Fig. 4 show that desirable limits for beaming 
and torsional stiffness for a proposed new model can 
be fairly well defined. 

Fig. 5 is a summary of Figs. 3 and 4 and shows the 
average body contribution to complete car stiffness. 
About 70% of the beaming stiffness and about 80% 
of the torsional stiffness is provided by the body. 

It has been shown that the body does provide a 
very high percentage of the total strength and stiff- 
ness of the complete car. But how does a body ac- 


tually work as a load-carrying member? Fig. 6 
shows the basic framing making up the side of a 
typical four-door sedan. When the chassis frame 


and body are bent as a beam, the body side frame is 
loaded mainly by the reactions in the front from 
the cowl and front end sheet metal, and by the re- 
actions in the rear from the quarter and wheelhouse 
panels. Additional bending may be introduced when 
the rocker is forced to follow the bending of the 
chassis frame because of intermediate attachments 
along the rocker. 

The line drawing shows, in exaggerated form, 
typical displacement of the side frame due to body 
beaming. Since the doors are hinged to the lower 
portion of the pillars, the pillar rotation in this area 
determines the door displacement. The horizontal 
distance across the opening will normally close, and 
the doors will normally rise with respect to the lock 
pillars, when the body is subjected to a vertical 
beaming load. 

Jacking or hoisting the car from the rear will 
normally cause a similar side frame distortion, with 
the doors moving in these same directions. Jacking 
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from the front, however, may cause the doors to 
drop instead of rise. 

Remembering that points of inflection in the de- 
flection curve correspond to zero bending moment on 
a moment diagram, the general nature of the bend- 
ing moment curve can be estimated. In the area of 
the windshield pillar, for example, the bending 
moment is obviously zero at some point near the 
middle of the pillar, while very high bending mo- 
ments exist at the joints of the pillar with the cow] 
and roof. Direct axial tension or compression loads 
in any of the side frame members are so small that 
they can be omitted from any consideration. 

The vertical accelerations experienced on the 
road, which cause beaming deflections in the body, 
are approximately equal up or down. Therefore, the 
indicated deflections and bending moments in the 
diagram should all be considered plus or minus. 

Since the essential requirement for the windshield 
pillar is bending stiffness, and since the direct load 
is negligible, the vertical windshield pillar design 
offers no major structural problem. Close attention 
to design, particularly in the joints, can produce a 
pillar matching the bending stiffness of the older 
sloping pillars. 

When the car is subjected to torsional loading the 
body side frame and doors deflect as already shown 
for beaming and, in addition, in a lateral direction. 
Fig. 7 shows the distortions experienced in the wind- 
Shield frame due to body torsional loading. Below 
the windshield opening the loading is carried in part 
by shear in the dash panel. Again the general 
nature of the bending moments can be estimated 

There is zero bending moment at some point near 
the middle of the pillars, while very high bending 
moments exist at the joints of the pillars with the 
cowl and roof. Zero bending moment also occurs 
near the middle of the windshield header. The 
direct tension-compression loads can be neglected. 
Note that these bending moments add to those in 
the plane of the side frame. Also, note the im- 
portance of adequate stiffness between the wind- 
shield header and pillar. 

A similar analysis can be made of the backlight 
opening. Below the opening the loading is usually 
carried by large gussets or diagonals in the plane of 
the rear seat back. 

It has been shown that, for both beaming and 
torsional loading, the side framing is the essential 
structure providing body stiffness. For this struc- 
ture to be effective it must be adequately tied to 
the chassis frame. Fig. 8 shows several typical 
methods of transferring load from the chassis frame 
to the side frame. Any of these methods, when effi- 
ciently designed, will provide an adequate tie be- 
tween the two frames. 

It is important that a good tie be provided at each 
end of the side frame (at each end of the rocker). 
The intermediate connections are of less importance 
in affecting the over-all rigidity of the body. Since 
the chassis frame must be narrowed at each end to 
clear the front and rear wheels, a considerable over- 
hang is usually necessary at each end of the rocker. 

Two major factors are influencing the type of 
body structure that must be designed for our pres- 
ent and future cars. First, there has been a definite 
trend toward greater glass areas. There is about 
30% more glass in the current bodies than in the 
1949 models. This means less available space to 
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Fig. 6—This basic framing makes up the side of a typical four-door 
sedan. When the chassis frame and body are bent as a beam, the body 
side frame is loaded mainly by the reactions in the front from the 
cowl and front end sheet metal, and by the reactions in the rear from 
the quarter and wheelhouse panels. The line drawing shows typical 
displacement of the side beam due to body beaming 


Fig. 7—Windshield frame distorts due to body torsional loading. Be 
low the windshield opening the loading is carried in part by shear in 
the dash panel 


U 


Fig. 8—These three methods of transferring load from the chassis 
frame to the side frame are typical. 


provide upper structure. Second, there has been a 
definite trend towards reducing overall car height. 
This reduction was largely accomplished by lower- 
ing the floor in the body while keeping the same 
ground clearance to the bottom of the chassis frame. 
Any further reduction in car height must be ac- 
complished in this manner. This also means less 
space available to provide body structure. 

For complete copies (in multilith form) of any of 
the three papers on which this abridgment is based, 
write SAE Special Publications. Price: 35¢ for each 
paper to members, 60¢ for each paper to nonmem- 
bers. 





ese Props Are 


MPRESSIVE reductions of sound level and varia- 
| tions in sound level can be obtained in multien- 
gine aircraft by means of an electronic device called 
the synchrophaser 

The synchrophaser holds the propeller blades to 
a fixed phase relationship. It is used to supplement 
the synchronizer, which keeps all propellers operat- 
ing at the same speed. 


How Much Sound Reduction? 


Fig. 1 compares the sound level obtained with 
synchrophasing and synchronizing. These meas- 
urements are the overall sound levels at seated 
passenger-head level in the main passenger cabin 
of a Superconstellation. The average variation of 
overall sound level was 4—7 db throughout most of 
the cabin length, when only synchronization was 
used. Note that when synchrophasing was added 
there was a uniformly reduced sound level and a 
lack of beats or variations throughout the cabin 
length 

Moreover, tests show that it is the sound at the 

Fig. 1—Sound level with synchrophasing compared with that for merely 


lower frequencies that is reduced most with the 
synchronizing propellers of multiengine plane (‘constant sound level a E 
has been subtracted from all readings to give scale expansion synchrophaser. Since more soundproofing is needed 


Fig. 2—Configuration of best phasing for 
Superconstellation (engine No. | is used as 
master 


sannanin 


50 SAE JOURNAL 





Charles B. Brahm, Hamilton Standard Division, United Aircraft Corp 


G. E. Sanderson, tociheed aircraft 


Based on Brahm paper, “Propeller Synchr 
“Influence of Propeller Synchrophasing o 


> Meeting, Los Angeles, 


Synchrophased! 


to muffle noise of low frequency, the synchrophaser 
is particularly helpful in reducing cabin noise. 

This characteristic of having most effect on the 
low-frequency sound has another advantage. Since 
most airplane structures have frequencies of reso- 
nance within the low-frequency spectrum of pro- 
peller noise, reducing this noise also means there is 
less vibration. Less vibration and less noise in the 
cabin both contribute to passenger comfort. 

The actual configuration for best results varies 
with different planes. Fig. 2 shows the configura- 
tion of best phasing for the Superconstellation. 


Description of Device 
The Hydromatic synchrophaser, which is being 
used on the Superconstellation, consists of the fol- 
lowing units: 


1. Four pulse generators 
An electronic unit. 
An electromechanical unit 
A manual phase control panel. 


Each pulse generator consists of a pulse-gener- Fig 4—Pulse-generator assembly mounted on Hydromatic propeller 


aes ioe 


Fig. 3—Pulse-generator coil mounted on de-icer brush pad assembly. Fig. 5—Electronic unit with cover removed. 
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Fig. 6—Electromechanical unit partially dis 


assembled. 


*2 MASTER 


#3 PHASE 


*4 PHASE 


Fig. 7—Propeller phase control assembly 


ator pickup coil mounted on the nonrotating por- 
tion of the propeller and the required attaching 
Each pickup coil is approximately 144 x 1% 

1 in. and each magnet approximately 1x 4x 1% in. 
Each pulse-generator assembly weighs 1.5 lb. The 
specific pulse-generator configuration is dependent 
on the propeller model for which the synchrophaser 
is intended. Fig. 3 shows the pulse-generator-coil 
assembly, and Fig. 4 shows the pulse generator 
mounted on the propeller. 

The electronic unit consists of a standard rack 
and panel construction suitably shock-mounted for 
location on the fuselage. The unit is approximately 
534 x 734 x 17% in. and weighs 18.5 lb. Fig. 5 shows 
the electronic unit with the cover removed. 

The electromechanical unit is contained in a cast- 
aluminum housing and is similar in external ap- 
pearance to the present 4-engine synchronizer. The 
electromechanical unit weighs 33.5 lb. Fig. 6 shows 
the unit with the cover removed. It can be mounted 
in the same manner and location as the present 
synchronizer, retaining features for master lever, 
calibrate, and individual toggle control of the gov- 
ernors. The differential motors and the three re- 
lays associated with the tachometer generator-dif- 


parts. 
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ferential motor circuitry in the present synchronizer 
are eliminated, and are replaced by three 2-phase 
servo motors, each with an associated gear train 
driving a commutator switch and a feedback 
tentiometer. 

The propeller phase control assembly consists of 
an illuminated panel containing three potentiome- 
ters. The front of the panel is appropriately marked 
to define the use of each potentiometer. Gradua- 
tions on the panel around each knob provide a 
means of setting relative phase. The unit measures 
approximately 6 x 3 x 4% in. and weighs 0.8 lb. Fig 
7 shows two views of the phase control. 

Fig. 8 is a schematic diagram of the synchro- 
phaser system. The propeller phase control panel 
supplies signals to the electronic unit relative to 
the desired phasing of each slave propeller with re- 
spect to the master. The electronic unit also re- 
ceives and compares signals delivered from the 
pulse generators, which are mounted on the pro- 
pellers. The output of the electronic unit is de- 
pendent on the difference between the desired and 
the actual phase relation between the master and 
Slave propellers. The output of the electronic unit 
is converted by the electromechanical unit into a 


l - 
po 
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signal to the stepmotor in the governor head, which 
in turn adjusts the speed setting of the propeller 
governor. The resultant action is such that an in- 
crease or decrease in blade angle and propeller rpm 
is realized, thus varying the phase relationship of 
the slave propeller with respect to the master. 

Control of the phase relationship of the slave 
propellers with respect to the master propeller is 
achieved within a band of + 3% of the master engine 
speed. In the event of slave engine speed increase 
or decrease beyond the effective range of the control 
it will be biased by a speed no greater than 3% of 
its governor setting. In the event of master engine 
speed increase or decrease beyond the effective 
range, the slave engines will only follow within this 
3% band of operation. Thus, the synchrophaser 
can adjust the speed of the engines sufficiently to 
maintain close control of the phase relationships 
between propellers, but it cannot change the speed 
sufficiently to endanger the safety of the aircraft, 
even under failure conditions. 

For complete papers (in multilith form) on which 
this abridgment is based, write SAE Special Publi- 
cations. Price per copy: 35¢ to members, 60¢ to 
nonmembers. 


Valve Burning .. . 
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Fig. 8—Schematic diagram of Hydromatic synchrophaser system 


is caused by improper valve seating due to accumulation of stem deposits, accord- 


ing to data obtained with a dynamic micrometer 


Y means of an electronic instrument called a dy- 
namic micrometer, which enables researchers to 
observe exhaust valve motion during actual opera- 
tion of an engine, more data on the cause and pre- 
vention of valve burning was obtained. They found 
that probably the main cause of valve burning is dy- 
namic sticking. 

When combustion chamber deposits reach tem- 
peratures near their melting points they become 
very corrosive to metals. Under normal engine op- 
erating conditions, with properly seating valves, 
valve face temperatures are sufficiently below the 
melting points of the deposits and corrosion proceeds 
slowly. However when dynamic sticking occurs the 
valve does not return to the seat immediately in a 
smooth stroke. (See Figs. 1 and 2.) Instead the valve 
stops before reaching its seat. Sometimes it re- 
mains off the seat throughout the intake stroke. So 
cooling of the valve by seat contact is interfered 
with and the valve temperature increases, highly 
accelerating corrosion of the valve face. 

Tests using a dynamic micrometer to observe 
valve motion have shown the valve rotators will 
help prevent dynamic sticking and increase valve 
life hundreds of hours. Proper selection and use of 
fuel additives will also minimize the effect of valve 
stem deposits which cause dynamic sticking. 

Fig. 3 is a schematic of a dynamic micrometer. It 
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-by W. D. Sims, 


consists of an electrical reluctance pickup or sensing 
unit mounted in a screw micrometer. It is supplied 
with a known signal from an oscillator circuit. The 
output signal, which is varied by proximity of mag- 
netic metal to the pickup, is observed on the screen 
of a cathode-ray oscillograph. The height of the pat- 
tern on the oscillograph changes with the clearance 
between the valve spring washer and the pickup. 
Since the sweep of the oscillograph is synchronized 
by the ignition of the engine, valve motion can be 
related to crank angle. Movements as small as 
0.0005 in. can be detected. (Paper “Instrumentation 
For Valve Burning Studies” was presented at the 
SAE Golden Anniversary Summer Meeting, Atlantic 
City, June 14, 1955. It is available in fullin multilith 
form from SAE Special Publications Department. 
Price: 35¢ to members, 60¢ to nonmembers.) 


Discussion 


R. V. Kerley and M. A. Remondino 


E agree with the author that concentration of 
additive is very important in controlling valve 
burning. Each of the following is an important 
mechanism leading to valve burning, however no one 
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Fig. 1—Dynamic micrometer oscillograph trace showing normal valve 
motion. Sweep is synchronized to the crank angle. 
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Fig. 3—Schematic layout of the dynamic micrometer 
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Fig. 2—Dynamic micrometer oscillograph trace showing exhaust valve 
sticking 0.007 in. from the seat 


of these mechanisms will explain all instances of 
valve burning: 


1. Guttering and cracking of deposits on valve 
faces (or seats) with resulting local leakage and 
burning. 


2. Improper valve seating due to distortion of the 
cylinder head (or block) which prevents proper seat- 
ing. 


3. Accumulation of valve-stem (or valve-guide) 
deposits preventing proper valve seating. 


4. Chipping or cracking of the degradation prod- 
ucts of valve-face material leading to local leakage 
and burning. 


5. Loss of clearance in the valve-operating mecha- 
nisms due to valve recessing which leads to opera- 
tion with partially open valves and consequent burn- 
ing. 


6. The old-fashioned type of advanced surface 
ignition termed preignition in aircraft circles. 


Of course, overheating of the valves is the common 
denominator in all these mechanisms. 
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and wherever it operates 
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1—Static versus dynamic rates of engine mounts in a shear direc- 
tion. The width of the solid band depicts the variations in dynamic rate 
that can be obtained for any given static rate. The dotted areas widen 
the original band when production tolerances are included. 


Fig 
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REDICTING rubber characteristics reliably under 
dynamic operating conditions requires dynamic 
testing. Static laboratory tests are inadequate. 

Rubber compounds suitable for engine mount ap- 
plications, but differing considerably in dynamic 
properties, were used in the fabrication of experi- 
mental mounts of the 1955 Mercury front engine 
mount design. 

The mounts were in various combinations of high, 
medium, and low resilience and high, medium, and 
low dynamic stiffness. Static shear rate checks 
(lb per in.) were made on a dead-weight type ma- 
chine with a 300 lb test load. 

The dynamic rates of the same mounts were then 
measured on the Ford engine mount dynamic test 
machine. Under identical loads, when vibrating at 
1800 cpm, the mounts invariably were stiffer than 
under static conditions. How much stiffer? Fig. 1 
shows the correlation, or rather lack of correlation, 
between static and dynamic stiffness of actual en- 
gine mounts. 

Each coordinate point represents the test of an 
individual mount and shows both the static and 
dynamic shear rates of the mount. The width of 
the solid band clearly depicts the variations in dy- 
namic rate that can be obtained for any given static 
rate. 

These data are completely realistic in that only 
practical engine mount stocks (complying with SAE 
16R requirements for resilient automotive mounting 
compounds) were used. It is seen from the graph, 
for example, that a mount with a static rate of 2000 
lb per in. may have a dynamic rate anywhere be- 
tween 2200 lb per in. and 3200 lb per in. 

Percentagewise, this amounts to a dynamic rate 
increase from 10 to 60% over the static rate. In 
addition, practical production tolerances in static 
rates usually are about 15% of the preferred. 
Since any percentage variation statically may cause 
a similar variation dynamically, the correlation 
grows correspondingly worse. 

Therefore, the band in Fig. 1 widens when the 
effects of productton tolerances are included. With 
a static rate of 2000 lb per in. preferred, the dynamic 
rates then may vary from 1870 lb per in. to 3680 lb 
per in. Believe it or not, therefore, two mounts may 
be received which comply with the +15% static 
tolerance, and yet one may be twice as stiff dynam- 
ically in actual vehicle operation. 

Variations in hysteresis or resilience appear to be 
the principle cause of dynamic rate differences. 
Generally speaking, the greater the hysteresis, the 
greater the difference between static and dynamic 
rates. But hysteresis, a measure of damping, also 
affects vibration since it has a significant influence 
upon the transmissibility of forces through the 
mounts. 

In engine mount work, dynamic rate and hyster- 
esis are the two factors that control vibration and 
contribute most greatly to the all important “car 
feel” that rates a position of importance these days 
next only to upholstery and horsepower. 

Although we have given consideration here only 
to engine mounts, the ideas apply, with modifica- 
tions, to nearly all dynamically functioning rubber 
components. 

For complete paper (in multilith form) on which 
this abridgment is based, write SAE Special Publi- 
cations. Price: 35¢ to members, 60¢ to nonmembers. 
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Turboprop Controls Must 


ODERN high-power turboprops have character- 
be istics such that a windmilling propeller cannot 
be tolerated. It slows the airplane down, makes it 
difficult to control at low speeds, and imposes severe 
loads on the airframe at high speeds. 

So windmilling must be prevented, either by auto- 
matic feathering backed up by low pitch stops or 
by some other combination of anti-windmilling- 
drag devices. 

At the heart of the matter is the turboprop itself 
and its propeller governor. Today’s big turboprops 
are essentially constant-speed machines in the 
flight regime. A propeller governor increases or de- 
creases propeller blade angle as required to produce 
the demand rpm. The governor, along with an en- 
gine control regulating fuel flow, responds to the 
pilot’s power lever. 

If the pilot calls for more power, the engine con- 


PROPELLER THRUST 
¢ TORQUE CHARACTERISTICS 





trol arranges to supply more fuel to the burners 
The propeller governor Keeps propeller rpm con- 
stant but increases blade angle. The propeller uses 
up the increased power by taking a deeper “bite’ 
into the air with each revolution. 

This constant-speed feature makes it possible for 
the pilot to obtain a change in power faster than if 
blade angle were held constant and the propeller 
and engine accelerated or decelerated. In the case 
of a thwarted landing a high-power, variable-speed 
turboprop would take too long to accelerate from 
flight idle to maximum rpm. 

But the governor that holds the propeller to con- 
stant speed can create trouble in case of fuel stop- 
page, loss of turbine blading, or other form of en- 
gine failure. As soon as the failure occurs, the en- 
gine begins to underspeed. The normal propeller 
governing function drives the propeller to a lower 


PROPELLER TORQUE AND THRUST 
FALL rapidly into negative range when 
propeller governor on this 9000-hp 
turboprop drives blades to low pitch 
in an effort to Malntain governed 
speed during windmilling. High nega- 
tive torque goes into driving turbo- 
prop’s compressor, which may consume 
as much as twice engine’s rated powe1 

Both torque and thrust become neg- 
ative if propeller is driven back as little 
as 6 or 7 deg from normal setting at 
D. Blade angle A is flight idle pitch 
stop. If it were the only one available 





windmilling drag (negative thrust 
would be enormous. Pitch stop at B 








would cut windmilling drag to third 
that at A. But many flight conditions 
require blade angles lower than 29 deg 
for normal operation. So there must 
be a means of removing B stop fo 
these conditions 

Blade angle C is point where torque 








is zero and windmilling drag is very 
small at governed speed. This sug- 





5 


gests that if the propeller is decoupled 
from the engine, so that it doesn’t have 
to drive the compressor, the governor 
will keep the propeller at this blade 
angle and windmilling drag will be 
negligible. 
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Include Anti-Windmilling Device 


blade angle in an attempt to restore governed speed. 
Blade angle doesn’t have to decrease very far, as 
Fig.'1 shows, before torque and thrust drop into the 
negative range where the propeller is taking energy 
out of the airstream instead of imparting it to the 
airplane. 

Sometimes, depending on flight conditions, the 
governor succeeds in maintaining demand rpm ata 
relatively high blade angle. This, of course, will 
result in a low windmilling drag. 

But usually the propeller governor cannot main- 
tain governed speed. Then the governor tends to 
decrease propeller pitch until some blade angle stop 
prevents further movement. For a 9000-hp turbo- 
prop, drag may amount to as much as 490,000 to 
50,000 lb at low blade angles and high airspeeds, as 
Fig. 1 indicates. 

At low speeds, windmilling creates a serious con- 
trol problem. The drag of the windmilling propeller 


WINDMILLING DRAG HARMS con- 
trol and structural characteristics of 
an airplane, as well as performance 

The wake of the windmilling propel- 
ler decreases lift on the wing behind, 
imparting a rolling moment to the 
airplane. At the same time the wind- 
milling drag yaws the plane producing 
an additive rolling moment due to di- 
hedral effect 

The curve at the left of figure 
shows how minimum one-engine-out 
control speed for a particular swept- 
wing two-engine airplane varies with 
blade angle Unless the propeller is 
feathered, there must be a relatively 
high pitch stop to maintain control in 
of engine failure at take-off 

The high drag forces impose severe 
loads on the airframe structure, es- 
pecially at high speeds. The curve at 
the right of the figure shows how the 
allowable maximum speed of the as- 
sumed airplane varies with blade angle. 
This demonstrates again the need for 
a high blade pitch stop. 

The curve at the right shows also 
that with a feathered propeller, loads 
induced on the structure are within 
safe limits at all speeds below about 
390 knots. 
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yaws the airplane. At the same time the wake of 
the windmilling propeller decreases lift on the wing 
behind, imparting a rolling moment. The left 
portion of Fig. 2 shows minimum speeds at which 
the aircraft can be controlled at various windmill- 
ing blade angles. 

At higher speeds the control problem is not so 
serious, but the forces imposed on the airplane 
structure due to the drag of the windmilling pro- 
peller become more serious. The right portion of 
Fig. 2 shows permissible maximum speeds for vari- 
ous windmilling blade angles. 


Propeller Feathering 
Feathering has been the method commonly used 
by American designers for protection against high 
windmilling drag. With the blade turned edze to 
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AUTOFEATHERING OPERATION 


PROPELLER INC REASE DECREASE 
GOVERNOR PITCH 


INCREASE 
PITCH 
ONLY 


AUTOFEATHER CONTROL (or emer- operation proceeds. When an engine 
gency negative torque control) pre- fails, the engine and propeller will 
vents the propeller from windmilling both start to decelerate. The normal 

As long as the torque in the gear governing function of the propeller 
reduction box is in a direction such control will immediately start to flat- 
that the engine tends to drive the pro- ten the blade angle in an attempt to 
peller, the normal propeller governing maintain governing rpm However, 


AUTOMATIC DECOUPLING OPERATION 


PROPELLER INCREASE - DECREASE 
GOVERNOR PITCH CHANGE 


TORQUE SENSOR 
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this action will cause the propeller to 
try to drive the engine, and for the 
first time, the torque will be reversed 

This torque direction is sensed by a 
plunger switch connected to the sta- 
tionary ring gear in the propeller gear 
reduction housing This switch then 
disconnects the normal governing sig- 
nal and replaces it with an increase- 
pitch signal which drives the propelle: 
towards feather. However, when the 
blade gets to a relatively high angle 
the aerodynamic forces again tend to 
decelerate the blade at a higher rate 
than the normal engine deceleration 
The torque reverses sense, normal gov- 
erning is restored, and (since the 
blade is now revolving well below gov- 
erning rpm) the pitch decreases 

Subsequently, the entire action is re- 
peated again and again. Although the 
blade shuttles back and forth, it pro- 
gressively approaches the feather po- 
sition as the system slows down, al- 
ways staying close to a zero torque 
condition with the _ relatively , low 
accompanying windmilling drag A 
manual feather signal is usually re- 
quired to place the system in complete 
feathe1 

Any time during the autofeathering 
cycle that the engine picks up powe1 
and tends to drive the propeller, normal 
governing is automatically restored 
Although the system will still work in 
event of a malfunctioning governor, it 
does depend upon satisfactory opera- 
tion of the pitch-change mechanism 


AUTOMATIC DECOUPLER also senses 
torque, like autofeathering control, but 
decouples the engine from the propel- 
ler instead of biasing the pitch-change 
signal. Once decoupled from the en- 
gine, the propeller is governed in the 
normal manner to the governing rpm 
and the low, zero-torque windmilling 
drag results 

This system will not satisfactorily 
take care of a failure where the gov- 
ernor is malfunctioning since it de- 
pends on the governor to maintain 
reasonable windmilling rpm’s. 

There are applications where decou- 
pling has an obvious advantage. For 
example, where two engines are con- 
nected to drive a single propeller, an 
inoperative engine can be automati- 
cally decoupled in an emergency with- 
out destroying the power potential of 
the remaining engine (Feathering 
the propeller would dispense with the 
power of the remaining engine.) 

But where single engines are con- 
nected to a propeller, autofeathering 
seems superior to decoupling because 
restoration of normal propeller opera- 
tion, if engine power is restored, is 
surer. 
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the wind, the propeller tends to stop rotating and 
driving the engine. 

Manual feathering is fine for the turboprop’s 
flight regime. But automatic feathering (Fig. 3) 
may as well be used for most turboprops because 
take-off performance considerations necessitate it. 
A failure at a critical point in take-off could result 
in a decrease in blade angle transforming thrust 
to dangerously high drag before a human might 
sense and react to the emergency. 

A windmilling propeller is such a detriment to 
performance, control and structural safety that air- 
craft designers can’t rely on one means such as 
autofeathering alone to protect turboprop planes 
against windmilling propellers. They will back it 
up very likely with pitch stops at relatively high 
blade angles. These will safeguard the low-speed, 
high-power take-off condition and the high-speed 
flight condition. 

Some means must, however, be provided for the 
removal of this stop for the low-speed, low-power 
flight condition so that the blade can operate at 
the low angles normally required there. 

This pitch stop is, of course, in addition to the 
flight idle stop which is always located at a low 
blade angle to separate the flight regime and ground 
regime blade angles. The flight idle stop is removed 
when the pilot brings the throttles over the lift or 
detent into the ground regime. 

While feathering and low-pitch stops have so far 
been the most common protections against wind- 
milling drag, they are not the only possible means. 
The decoupler (Fig. 4) serves a similar purpose. 
(Both autofeathering and decoupling are described 
below.) So would a device to lock the blade at its 
last normal operating angle in event ef an engine 
failure. The resulting windmilling drag would be 
relatively low. Such a device can be designed to op- 
erate even when the pitch-change mechanism fails 

an ability which autofeathering doesn’t have. 

If possible, turboprop airplanes should be designed 
so that performance and handling characteristics 
do not require automatic feathering or automatic 
decoupling at low speeds and low powers, such as in 
the landing approach condition. This saves com- 
plicating the fuel control with devices to prevent 
inadvertent application of feathering or decoupling. 

For complete paper (in multilith form) on which 
this abridgment is based, write SAE Special Publica- 
tions. Price: 35¢ to members. 60¢ to nonmembers. 


Discussion 


D. P. Germeraad 


g vair Division, General C 


namics Corp. 


ECOUPLERS are very effective in coping with a 
D single power section failure on a twin power sec- 
tion installation driving a single propeller. It is 
desirable to recouple if decoupling is due to inad- 
vertent fuel starvation or flame-out of a power 
section. Recoupling can be accomplished by feath- 
ering, which brings the decoupled parts together 
again statically under Belleville spring pressure. 
Air starting can then be initiated. Ratching time 
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of the separated decoupling parts is limited due to 
peening the spline ends. Therefore, the feather 
cycle should be commenced within 30 sec if re-en- 
gagement is desired. However, if an actual power 
section failure occurs, ratching can be allowed to 
continue while operating on the remaining power 
section. The corresponding power section’s clutch 
should be inspected and the decoupler should be 
replaced after such usage. 

Decoupler installation on a single-power-section- 
per-propeller configuration is not as satisfactory. 
That’s because a power section failure at low flight 
speeds such as at take-off will result in a decay of 
governing rpm. The propeller cannot absorb enough 
energy from the air stream to maintain speed even 
on the low pitch stop. Therefore, decoupling is 
questionable and the airplane minimum control 
speed would have to be increased. Satisfactory de- 
coupling can be obtained at high speed which will 
materially reduce vertical stabilizer strength re- 
quirements in case of engine failure on a multi- 
engine airplane. 

An over-running clutch can accomplish the same 
function as a decoupler. It has additional advan- 
tages as well: 


1. The propeller can be allowed to windmill in 
flight, operating vital electrical and hydraulic 
systems off the gear box pads without rotating 
the damaged engine if such power source is 
needed during emergency conditions. 


2. The clutch design can be such that the propeller 
can be disengaged during ground starts which 
would reduce starting loads since propeller in- 
ertia would not have to be overcome. Turbine 
temperatures during the starting cycle would 
be substantially reduced. 


. The propellers could remain static and taxi- 
ing accomplished on jet thrust alone eliminat- 
ing possible high propeller noise level and tip 
erosion. (Power section over-speed protection 
is required.) Propeller engagement would be 
accomplished on final engine run prior to take- 
off. 


The most important system to take care of a 
powerplant failure on a turboprop powered airplane 
is not a decoupler, or an over-running clutch, or 
ENTC (Emergency Negative Torque Control). All 
these systems have the merits previously discussed 
by Mr. Kirchner to trigger an autofeathering de- 
vice. None of these windmilling-prevention systems 
consider the possible failure of the propeller gov- 
erning system and inadvertent reversals in flights. 
Better than any of them would be the engine nega- 
tive thrust control, which in addition to engine 
failure would also protect the airplane from certain 
propeller failures. This would require development 
of an all-mechanical device actuated by the engine 
and directly responsive to thrust, thus preventing 
excessive negative thrust from developing under 
any flight condition. One means of accomplishing 
this is a device operating very similarly to the re- 
verse torque unit except its sensing device would 
be derived from a Belleville spring combination built 
into the propeller shaft. When under a compressive 
or negative thrust load the spring would drive the 
propeller blade toward increase pitch or lock the 
propeller pitch. 





Nuclear Machinery 
Creates New 


Nv LEAR-GENERATED power brings to industry its most tremendous opportunity and challenge. 


@ THE OPPORTUNITY: Making available to man over 20 times the energy poten- 
tial of the world’s remaining store of fossil fuels by use of nuclear fuels. 


@ THE CHALLENGE: To solve new engineering problems to develop machinery for 
producing low-cost nuclear power. 


1. Atom Extends Energy Supply 


Experts tell us that the surge in power consump- 
tion is shrinking our coal and oil reserves at an 
alarming rate. Only nuclear fields, of the energy 
sources studied, can give us the needed big bulge 
in enérgy reserves. 

Industry economists agree that our country’s 
installed electrical generating capacity will be 200 
million kw by 1965... double what it was at the end 
of 1954. Right now power generation by fossil-fuel 
burning plants is close to 76% of the total, with 24% 
of the output coming from hydroelectric plants. 

This tremendous growth in electric power output 
sharply calls attention to the question of fuel re- 
serves. It indicates the need for a precise re-evalua- 
tion with today’s yardsticks. Such re-evaluations 
have been made, and the results are disturbing. 

Present-day economists base their pessimistic 
views on data much more precise than available a 
few years ago 

Palmer Putnam and other economists have con- 
cluded that world supplies of fossil fueis total ap- 
proximately 80 Q. The quantity Q is defined as 
an amount of fuel having a total heat content equal 
to 10'* Btu. It represents the quantity of heat which 
would be liberated by the combustion of forty billion 
tons of coal having a calorific value of 12,500 Btu 
per lb. 

Putnam’s economic studies indicate that the 
world’s consumption of fossil fuels up to the year 
1947 was approximately 12 Q, and that the annual 
consumption as of 1947 was of the order of 0.1 Q. 

Extension of these studies in connection with the 
Bureau of Mines has led to a further downgrading 
of the total resources. Of the approximately 70 Q 
now thought to represent the world’s coal resources, 
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some authorities have concuded that as little as 6 Q 
is the quantity which is economically recoverable. 
If the average rate of use for the next few decades 
is taken at 0.2 Q, our supplies of high-grade fuels will 
be consumed in something like 30 years. 

Studies by Dr. J. E. Hobson, Director of the Stan- 
ford Research Institute, support the views of other 
economists. As he points out, “The coal beds of 
thickest veins, of highest quality, and of greatest 
accessibility are being worked first—and therefore, 
exhausted first.” 

Dr. Hobson predicts that the time when the con- 
sumption of petroleum and natural gas will exceed 
the ability of the wells to produce is within one or 
two dozen years, or, as he mentioned in one of his 
talks, “a mere watchtick away.” 

Other energy sources offer no great potentials. In 
the next 30 years or so, we will have developed the 
40 million kw of economically recoverable hydro- 
electric power. Tidal power has been abandoned as 
too costly. Wind power also doesn’t seem too likely 
a candidate for large power applications. Here too 
cost is a problem. Solar heat has its proponents 
among eminent scientists; but its use for extremely 
large blocks of power doesn’t offer promise for the 
near future. 

With the immediate future outlook for large-scale 
generation of power somewhat discouraging with 
respect to wind, tidal, and solar power sources, 
coupled with the rapid depletion of our highest 
grades of fossil fuels, the release of nuclear energy 
offers the greatest promise as a potential power 
source. 

When compared to the estimated 70 Q total 
and only 6 Q of economically recoverable thermal 
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Engineering Horizons 


Engineers must overcome obstacles in harnessing the 





energy from high-grade coal, nuclear fission sources 
have been estimated to have a 1500 Q theoretical 
potential. This figure is based on the practical 
development of breeder reactors which will convert 
the fertile materials into fissionable isotopes so that, 
theoretically, all of the fertile materials, such as 
uranium 238 and thorium 232, may be consumed. 
The 1500 Q potential for nuclear fuels can be ex- 
pected to suffer some reduction after experience 
with chemical processing of used fuels and the cost 
of separating contaminating isotopes. 


To understand the new engineering problems 
brought by nuclear power generation, let’s first look 
at the principal type powerplants and see how they 
operate. 

Fig. 1 shows a diagram of the boiling water re- 
actor. Steam is generated within the core of the 
reactor, where heat is released by nuclear fission. 
The steam is piped directly from the reactor vessel 
to the steam turbine. 

The water in the reactor acts as a moderator to 
slow the neutrons down to the most effective energy 
level. This promotes a self-regulating characteris- 
tic in the event of loss of control. If the water is 
removed, the loss of moderating effect will stop the 
chain reaction. Water is automatically removed 
when an excessive amount of steam bubbles form 
in the cooling passages of the core. 

While the steam becomes radioactive in its pas- 
sage through the core, the “half-life” is compara- 
tively short. So if there are no long half-life con- 
taminating particles of foreign matter which have 
been lodged in the turbine, only a relatively short 
shutdown is necessary before servicing the steam 
turbine, condenser, and the auxiliaries. 

Fig. 2 shows the pressurized water reactor, the 
system used on the submarine NAUTILUS. In this 
cycle, water at 2000 psi is used as a coolant for the 
reactor core. The high-pressure water from the re- 
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atom if the remaining plentiful energy is to be tapped. 


R.C. Allen, «. 





2. Harnessing the Atom for Power Generation 


Estimates of nuclear power cost vary from 6 mills 
to several cents per kilowatt-hour. These costs are 
bound to drop as experience is gained. There are 
places today where scarcity of fuel and water makes 
nuclear powerplants economically sound. 

Here’s a striking difference between coal-burning 
plants and stations using nuclear fuels: Coal costs 
are now running up to half the cost of energy and 
are increasing. Raw nuclear fuels presently are 
running at one-tenth to one-fifteenth the cost of 
coal on a unit power cost basis. 


actor is passed through a heat exchanger, where it 
produces steam at approximately 400 psi in an inde- 
pendent water and steam circuit. The saturated 
steam from the heat exchanger is not radioactive. 
The steam turbine generating equipment is of rela- 
tively standard design. 

Fig. 3 shows a liquid-metal-cooled reactor. The 
primary coolant is liquid sodium because of its low 
neutron-capturing capability. The sodium does, 
however, become radioactive. The sodium trans- 
mits its heat through a heat exchanger, to a second 
coolant, which may be a eutectic alloy of sodium 
and potassium called NaK. This alloy has the ad- 
vantage of being liquid at room temperature. Steam 
is generated in the second heat exchanger by the 
heat from the NaK to operate the turbine. 

Still another type of reactor is termed homogene- 
ous because the fuel is in liquid form and thus can 
act as the heat carrier as well as the fuel. One such 
fuel is a solution of uranyl-sulphate in water. When 
this liquid is pumped into a spherical container of 
the right dimensions, nuclear fission takes place in 
the fissionable isotope throughout the material in 
the vessel. 

The heat generated is carried away by continu- 
ously pumping the fuel solution out of the reactor 
vessel, through a heat exchanger, and thence back 
into the reactor vessel. The chain reaction of the 
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Typical Nuclear Powerplant Cycles 
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Fig. 2—The pressurized water 
reactor, which powers the sub- 
marine Nautilus, passes heat 
through a heat exchanger to 
produce steam for power gener 
ation 
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fuel solution stops immediately after it leaves the 
reactor vessel because the mass assembly in the 
pipes and other containers is in such geometric 
forms that chain reaction is not sustained. 

A manifest advantage is the possibility of a con- 
tinuous chemical processing of the fuel, and avoid- 
ing the problem of fabricating fuel elements and 
some of the stages of chemical processing. 


Fig. 1—The boiling water reactor generates 
steam within the core of the reactor. Nuclear 
fission within the reactor releases the heat for 


steam generation 
Turan A 


GENERATOR 


Fig. 3—In the liquid metal 
coolant reactor, two heat ex- 
changers are used. The second 
liquid metal coolant transmits 
heat through an exchanger to 
form the steam 


Still another type of reactor uses a liquid metal 
solution of the fuel, such as a mixture of metallic 
uranium in liquid bismuth. The liquid metal type 
of fuel reactor is believed by its developers to offer 
promise in the power field. 

There are still other reactor types under develop- 
ment, one of which is the sodium-cooled graphite 
moderated reactor. 


3. The Atom Brings New Problems 


When the engineer starts to tackle nuclear energy, 
he finds himself stepping over the threshold from 
conventional, well understood phenomena into the 
world of radiation and tremendous energy release. 
The machinery he designs must meet a host of new 
needs and must operate in a strange environment. 
Every phase of the design is rife with new considera- 
tions. 


... Tricky Fuels 
For instance, in the operation of a powerplant 


burning coal, the main objective is to burn as nearly 
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100% of the fuel as possible. The residue, or ash, 
presents a disposal problem, usually solved by using 
the ash for fill or dumping it in some unused area. 

In the nuclear powerplant, a different problem 
is encountered. In the first place, only a small part 
of the nuclear fuel can be economically fissioned, 
or “burned” at one use of the fuel elements. After 
that, an expensive chemical process is required to 
separate the generally unusable elements resulting 
from fission and to reclaim the unused uranium for 
refabrication into new fuel elements. 

At this point new complications enter because the 
used fuel elements are dangerously radioactive. All 
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chemical processing must be handled by remote 
control, requiring heavy shielding and complex 
mechanical devices to carry out the operation with 
safety to personnel. 

Still another type of problem confronts the de- 
signer in processing fuel elements. Most reactors 
in which controlled fission is carried out are of the 
so-called thermal-neutron type, in which the neu- 
trons released by fission are slowed down to an 
energy level most conducive to fission. In such re- 
actors, it has been found possible to use blanket ele- 
ments in which a certain amount of natural uranium 
is converted, through neutron capture and radio- 
active decay, into plutonium 239. This is a fissiona- 
ble material suitable for weapons and for use as 
nuclear fuel. 

At this point, the breeder reactor enters the pic- 
ture. Here the core operates in the fast neutron 
range. Such reactors will convert a quantity of 
uranium 238, which is not ordinarily fissionable, 
into plutonium 239 in an amount greater than the 
quantity of fissionable material burned in the core. 
In some nuclear powerplants, the value of the by- 
product plutonium as weapons material may equal 
the income from the electric power generated by 
the same reactor as a heat source. 

Here the physicists, the chemical engineers, and 
the metallurgists enter the picture so that the maxi- 
mum amount of the extremely valuable plutonium 
may be produced and later captured by chemical 
processing. 

If the plutonium is not sold to the Defense De- 
partment, it is of great value as new fuel. 


_,. Fuel Form Critical 


A word on fuel elements themselves is in order. 
The reactor core in a heterogeneous reactor is a 
geometric assembly of chunks of fuel. It must be 
carefully arranged in a theoretically determined 
pattern with coolant spaces between the chunks of 
fuel, or fuel elements, to carry away the heat. The 
geometric pattern is necessary for the safe control of 
the fission chain reaction, while at the same time 
permitting coolant space for the heat to be carried 
away to serve a useful purpose. 

A fuel element is composed primarily of a certain 
quantity of fissionable material enclosed in a pro- 
tective casing. The fuel may be natural uranium, or 
it may be natural uranium enriched with a greater 
amount of uranium 235 from the diffusion plants. 
Similarly, plutonium or uranium 233 may be the 
active component. 

Uranium must be protected against the action of 
any oxidizing agent, such as water. A still more 
important reason for enclosing the fuel element in 
a liquid and gas tight shell is to prevent escape of 
radioactive fission products. 

The next problem is to so design the fuel contain- 
ers that there will be thermal bonds of high con- 
ductivity between the fuel cores and the inner walls 
of the protective containers. That is so heat can 
escape from the fuel elements without excessive 
temperatures being generated. 

The fuel must be suitably alloyed and the burn-up 
time regulated so that radiation damage will not dis- 
tort or burst the fuel containers. 

The design of fuel elements requires intimate 
knowledge and direct experience with the effect of 
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radiation damage on different fuel element combi- 
nations. It also calls for the development of proc- 
esses for the manufacture of gas-tight containers 
which will withstand both mechanical and chemical 
action generated during burn-up time. 


.. . New Safety Considerations 


Another and radically different problem is in- 
volved with respect to the safety of a nuclear power- 
plant. Many have feared that, under some combina- 
tion of accidents, a reactor may become an atomic 
bomb. The factors entering into such an accident 
are well understood, and its likelihood can now be 
dismissed. 

Almost equally serious might be a “melt-down” of 
a reactor and the vaporization of dangerous isotopes 
which could be wind-carried over large areas. The 
factors governing such a possibility now can be con- 
trolled. Means are provided for the complete con- 
tainment of all radioactive material which might be 
released in any accident involving mechanical or 
electrical failure of control apparatus. So the full 
protection of personnel inside and outside of the 
plant is now assured. 

One basic principle used is the negative tempera- 
ture coefficient. This means that as the tempera- 
ture of a reactor rises, it automatically reduces its 
energy output. Reactors being built today are care- 
fully designed and tested to insure that this inher- 
ently self-regulating characteristic is achieved. 
This inherent quality of self-regulation is separate 
and distinct from the normal controls which in 
themselves provide adequate protection. 

Quite apart from the nuclear physics phase of 
reactor development, are advanced problems of fluid 
transport and heat transfer. It appears that the 
heat output, and therefore the investment cost of a 
reactor heat source, depend largely on fluid flow and 
heat transfer developments in areas outside of past 
experience in steam powerplants. 


... and Strange Materials Abound 


builder of reactors 
world of metallurgy involving such materials as 
beryllium, zirconium, boron steels, to say nothing 


The finds himself in a new 


of the metallurgy of uranium itself. Research and 
development information on the materials of con- 
struction and for use in fuel elements is now becom- 
ing generally available. The store of knowledge is 
being added to from many fast-moving programs. 
Another new area of experience is that of radia- 
tion damage to reactor materials. Published ac- 
counts show that natural uranium will grow to an 
almost unbelievable extent when exposed to the 
neutron flux in a reactor. Certain alloys have been 
developed which improve greatly the stability of fuel 
elements during their life in the core of a reactor. 


... Reactor Design New Problem 


The construction of the reactor itself will vary 
widely, depending on the type. The main vessel, 
where used, will be in the form of a cylindrical tank. 
In the case of the pressurized water reactor, it may 
be several inches thick. Present construction favors 
the use of one of the 18-8 types of stainless steels. 
Such vessels are extremely expensive. Present at- 
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tention is being directed toward the use of less highly 
alloyed materials. 

These vessels are fabricated by welding processes 
that are presently well established. 

Other types of reactor may use thinner vessels be- 
cause of lower internal pressures. 

In reactor component construction as well as with 
the fuel elements, the ever-present problem of radia- 
tion damage requires actual exposure of proposed 
materials to a neutron flux. The presently available 
facility is the Materials Testing Reactor at Arco, 
Idaho. This poses a problem that a manufacturer 
must decide ... whether his development of reactor 
materials can await its place in the MTR schedule 
at Arco, or whether he will build his own materials 
testing reactor. 


.. . Controls, Remote and Rapid 


An important part of the reactor is the control 
system. The active components are the control rods. 
These are rod assemblies arranged to slide in and out 
of holes at appropriate locations in the core. The 
effective section of the rod is made of material which 
has an extremely high affinity for neutrons. One 
such material is boron. 

A compound or alloy of boron is contained in the 
control rod which is normally poised outside of the 
core when the full heat output is required. When 
it is desired to reduce the reactivity of the assembly 
or make the reactor go noncritical, the control rods 
may be moved, or, in case of emergency, projected 
rapidly into the core where the absorption of neu- 
trons operates to reduce the energy output. Other 
control rods called shim rods may have a fuel assem- 
bly at one end and a quantity of the neutron-ab- 
sorber at the other. 

There are design problems with respect respect to 
the mechanisms for adjusting the control rods from 
a remote point to the desired positions to regulate 
reactor output to match power demand. In the 
pressurized water reactor, the electrical and me- 
chanical devices must operate in the pressurized 
water. In the sodium-cooled reactor, where the 
liquid metal will have a blanket of inert gas on its 
upper surface, the control rod operating mecha- 
nisms may be outside of the reactor. The develop- 
ment of seals to conserve the blanket gas becomes a 
nice technical problem. 

Under emergency, or “scram” conditions, the con- 
trol rods must be quickly projected into the core to 


check the increase of heat output in the event of a 
run-away or “prompt excursion.” A secondary prob- 
lem is the development of retarding dashpots at the 
bottom of the stroke of each control rod to prevent 
mechanical damage to the parts themselves. 

There are numerous tests involved, such as check- 
ing the nuclear physics computations, to determine 
the correctness of the assumptions in proportioning 
the core assembly. It appears that, at present, a 
manufacturer must depend on the reactor testing 
station at Arco, Idaho, for carrying out such experi- 
ments. 

It is not the intention to amplify or unduly stress 
the magnitude of the problems involved in the de- 
velopment and construction of reactors. When 
stripped down to the fundamental elements of each 
specific problem, the procedure is generally straight- 
forward. However, at the present time it is difficult 
to conceive that any reactor, not a duplicate of one 
previously constructed, can be built without an ex- 
tensive program of research, development, and test- 
ing on the nature of the core assembly, the fuel ele- 
ments and their process of manufacture. The broad 
problems involved in fuel processing must also be 
thoroughly checked. 

The homogeneous reactor has been mentioned 
along with its advantages with respect to fuel proc- 
essing. With the heterogeneous reactor and fuel 
elements in which the fuel slugs are contained in 
gas-tight wrappers, the usual process is to use aque- 
ous chemistry and dissolve the fuel elements and 
their casings in acid. Then the waste fission products 
are separated and suitably disposed of and the un- 
used fuel fabricated again into fuel elements. In 
like manner, if it is desired to separate the pluto- 
nium, this is also done by wet chemistry. 

In contrast, the homogeneous reactor starts with 
a liquid solution of the fuel. Means have been de- 
vised whereby the fuel may be continuously proc- 
essed as it circulates from the reactor vessel through 
the heat exchanger and back to the reactor again. 
The homogeneous reactor therefore avoids the prob- 
lem of fuel element fabrication. 

As usual, there are difficulties. If the fuel solution 
is sufficiently concentrated to reduce the fuel invest- 
ment and to Keep the reactor of moderate size, corro- 
sion presents a problem. Good progress, however, 
has been made in the direction of practical solutions. 

Advocates of the liquid metal fuel reactor have en- 
countered corrosion difficulties and have likewise 
made good progress in solving these problems. 


4. The 5000-kw Boiling Water Reactor... A Typical Problem 


water as the cycle fluid. The equipment is designed 
for operation with heavy water as a possible future 


To see some of the practical engineering problems 
encountered in a reactor design, let’s take a look at 
the 5000-kw nuclear powerplant now under con- 
struction at the Argonne National Laboratory, 
southwest of Chicago. 

The construction of this plant was preceded by the 
test reactors which underwent extensive trials at 
the Arco Test Station with respect to demonstrating 
self-regulating characteristics. The simplicity of 
the present cycle is manifest from the diagram of 
this powerplant in Fig. 4. The pressure is 600 psig, 
dry and saturated steam. 

The plant will be placed in operation with ordinary 
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service condition. Heavy water has desirable char- 
acteristics because of the low neutron capture cross- 
section of heavy hydrogen. 

The use of heavy water presents two problems. 
One is the high cost of any water lost through gland 
or joint leakage. For example, in a normal steam 
plant a leakage of 50 pounds of steam per hour might 
not be considered excessive as a total loss from the 
turbine shaft glands and the various seals on valve 
stems, condensate pumps, and so forth. At present 
costs of heavy water, this amount of leakage would 
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be valued at something like $1,500. At 1¢ per kw-hr, 
the total value of the electrical output would be only 
$50 per hour. These rough figures indicate the na- 
ture of the seal problem where heavy water is used. 

A second problem is avoiding contamination of the 
heavy water supply with light water from the at- 
mosphere. This might result from intermixing en- 
gine room air with leakage steam. 

These problems are solved by sealing all outer 
gland spaces with chemically dried air and the ex- 
traction of heavy vapor from the offtake of the air 
ejectors by cooling the vapor-air mixture, followed 
by passing the discharge air through chemical dry- 
ers. The design is based on means for limiting the 
heavy water leakage loss to an amount not exceed- 
ing one pound per day and the limiting of the con- 
taminating light water infiltration to half this 
amount. 

The horizontal joint of the turbine casing and the 
various bonnet covers of the valves are provided with 
welded-on covers designed to catch and prevent 
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vapor leakage to the atmosphere and, similarly, the 
in-leakage of engine room air. 

All valve stem seals and the corresponding seals 
on auxiliary pumps are provided with superdried air 
seals. 

Tests of this installation will demonstrate how 
much radioactive contamination will find its way 
into the turbine as the result of materials eroded 
away from the turbine casing or blades or which 
may be the result of corrosion. Ion exchangers and 
filters are provided to clear such impurities from the 
feedwater to the desired degree. 

The detailed design of other parts of the turbine 
follows substantially standard lines. 

Special controls are involved in which a rapid 
change in load will permit the immediate discharge 
of the excess quantity of steam to the condenser, 
after which the output will be established at the 
demand level by adjustment of the reactor controls. 

For complete paper (in multilith form) on which 
this abridgment is based, write SAE Special Publica- 
tions. Price: 35¢ to members, 60¢ to nonmembers. 
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Fig. 4—This is a diagram of the 5000-kw boiling water reactor now being constructed at the Argonne National Laboratory. 


plant will be put into operation using ordinary water, it is designed to handle heavy water. 


problems in dealing with heavy water. 
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Although this power- 
Leakage and contamination are two major design 





Only 1363 “Vapor Locks” 
Found In Survey of 


NLY 1363 cases of vapor lock in 6,000,000 car ob- 

servations! That is the record we found in a road 
survey in several widely separated locations, 
lected because of severity of operating conditions. 

Even these few cases were sufficient to confirm 
previous conclusions that vapor-lock incidence: 


se- 


1. Increases exponentially with increasing tem- 
perature. 
increasing grades. 


2. Increases with 


3. Increases as prevailing winds change from 


front to rear 
4. Increases with increasing gasoline volatility. 
5. Varies with car make and model. 


6. Varies differently amongst car makes for sev- 
eral types of operation 


We also found that the observed spread in sus- 
ceptibility to vapor-locking incidence is somewhat 
greater by car make and model than by fuel brand 


Vapor-Lock Incidence Rates 

The level-road vapor-lock incidence rates at the 
several locations are plotted in Fig. 1 as locks per 
1000 cars observed versus ambient temperature. 
Observations were grouped in 3-deg temperature 
brackets and totaled. It will be noted that: 

1. The incidence rates are low. 

2. The incidence rates increase exponentially with 
rising temperature; the rates of increase are fairly 
uniform for all locations 


3. The location-to-location differences are within 
about an order of magnitude. 


Level-road open highway and urban traffic vapor- 
lock rates were comparable at each location. Slight 
location-to-location differences probably reflect 
subtle differences in the combined effects of driving 
conditions, ambient temperature levels as compared 
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to “normal” for the areas, fuels available and the 
like. It appears that cars and gasolines are fairly 
well adapted to each other and to the needs of the 
driving public 

Several spot checks for “hot starting” difficulties 
were made following “soak” stops at shopping areas 
Negative results were obtained and so no further 
surveys of this specific type were scheduled. 

Vapor-lock incidence rates on mountain grades at 
one location are shown in Fig. 2, plotted against 
ambient temperatures at the bottom of the grade 
since this appeared to be controlling. The grade in- 
cidence rates are up to 100 times greater than level- 
road rates for the same conditioning temperature 
At the two locations with mountain grades, the 
grades accounted for about one-half the disabilities 
observed, although they accounted for only 5-30% 
of the total traffic 

About 11% of the vapor-locked cars on the grades 
were overheated, compared to only 5% on the level 
road. There were considerably more cars stopped 
on the mountain grades because of cooling limita- 
tions than because of vapor lock. 

Except for this mountain-grade effect, no con- 
sistent differences in road severity factors were 
found, although traffic flow rates, stop-and-go driv- 
ing, and speed were examined. No serious traffic 
tie-ups occurred at any location during the course 
of this work. 

From the interviews obtained in the subject sur- 
veys, it was observed that the reported frequency 
of previous vapor-locking experience for the drivers 
yaried from level roads to mountain grades, as 
shown in Table 1. The difference between ‘never 
before” and “frequently” categories for the two 
situations probably results from lack of grade driv- 
ing experience on the part of many drivers who had 
vapor lock on the grades. 

The effect of relative wind direction over cars as 
driven just prior to the time of vapor lock was 
noted. The level-road data confirm previous ex- 
perience showing that driving with wind increases 
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6,000,000 Cars 


H. |. 
R. S. 


vapor lock while driving against the wind decreases 
it Similar trends are evident for the mountain- 
grade driving. In this instance, prevailing heat-of- 
the-day winds are up the grades and so is the in- 
creased loading imposed on the car engine. Conse- 
quently, these factors combine to give a relatively 
higher percentage of cars locking with the wind. 


Car Comparisons 


As might be expected, it was found that cars dif- 
fered significantly in relative tendency to vapor 
lock. The primary concern in possible car-to-car 
differences was naturally with the more recent 
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ig. 1—Vapor-lock incidence increases with rising ambient tempera- 
, under level-road conditions. 


VAPOR LOCKS/I000 CARS OBSERVED 
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Wilson, R. S. Fein, J. R. Muenger, and 
Wetmiller, 


model cars. In some instances the models back 
through 1949 provided a uniform pattern of results; 
in others, the 1951-1952 models appeared to differ 
from the previous ones. 

Overall data on car makes indicate that two cars 
(both “high volume” models) are “better than aver- 
age” while a large group of cars including some 
luxury models are “worse than average.” 

Fig. 3 shows a variation of vapor-lock incidence 
with yearly car model. This relative incidence rate 
is the number of vapor locks divided by the per cent 
of registration for that year. Higher average inci- 
dence rates were observed for postwar than for pre- 
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. 2—Vapor-lock incidence increases as grade increases in severity. 





Vapor Lock Is Perennial Problem 


war cars. Among the factors that could contribute 
to this by reduction in fuel system cooling are: 


1. Increased engine power and power utilization 
by auxiliaries. 


2. Cooling system capacities have not, in many 
instances, kept pace with increased engine power 
and heat dissipation duties. 


3. Decreased engine compartment coolant air ef- 
fectiveness due to styling and auxiliaries disposi- 
tion. 


4. Increased engine operating temperatures 


A similar trend for one car make depicts the ef- 
fect of changes over a period of years. Starting off 
at about the average level, this car developed an 
abnormal susceptibility to vapor lock for a period of 
changes to improve the situation were made 
in the 1949 model and are clearly reflected in the 
data shown here. 

Seme car-to-car differences in addition to those 
of Fig. 3 were also noted. Cars appear to vary in 
response to grade, wind, and type of failure. Vapor- 
lock incidence for cars “sensitive to grade” in- 
creased more than the average from level road to 
grade, while those “insensitive to grade” increased 


years; 


Table 1—Frequency of Vapor Locking 


Previous Experience, % of drivers 


aia 
Never 
Before 


52.6 
62.9 


Occasionally Frequently 


31.8 15.6 
32.0 5.1 


Level Road 
Mountain Grades 


less than the average. Three of the four cars which 
are sensitive to mountain grades appear particu- 
larly sensitive to hot starting on these grades. In 
each case, this was subsequent to a voluntary stop 
along the road and the stalled cars were, therefore, 
approached by the patrolling observer. The data 
are not suited to calculation of hot starting inci- 
dence, since no effort was made to monitor all stops 
and subsequent restarts. 


Fuel Comparison 


The survey data also permit comparing the rela- 
tive vapor-locking tendencies of fuels in use by the 
consuming public. For this purpose, the relative 
vapor-locking tendencies are calculated as the 
number of vapor locks on a given gasoline brand 
divided by its volume per cent of the local market. 
The relative vapor-locking tendencies for gasolines 
are shown in Fig. 4 for one location, which has a 
variety of representative gasolines and for which 
reliable estimates of sales volumes were available 
Data on fuel brands representing less than 3% of 
the market were too meager for inclusion and anal- 
ysis. Volatilities of these gasolines are plotted on 
the abscissa to an empirical volatility scale; good 
correlation is indicated since no data point differs 
Significantly from the average trend of increased 
vapor-lock incidence with increased volatility. Two 
factors are responsible for the deviations which 
exist: 

1. The volatilities used represent average gaso- 
lines available at service stations during the surveys 
and hence are not necessarily exactly descriptive of 
material in each car tank at the time of the diffi- 
culty. 


2. While the sales volume estimates are consid- 
ered reliable, they do not necessarily share identical 
area borders with the car surveys. 


A number of vapor locks were recorded during a 
period of several days on one small-volume brand 
of gasoline originating from one service station 
This situation is considered abnormal and serves 
to illustrate the desirability of continued vigilance 
with respect to car and fuel performance in the 
interests of protecting the consumer 


Car Make and Fuel Brand Intercomparison 


In examining the data, it was established that 
the cars “predisposed” to vapor lock presented a 
random sampling of fuel brands with no tendency 
to concentration on the more or the less volatile 
products. It therefore was possible to study the 
relative spread in performance offered by cars and 
fuels and the extent to which each takes full ad- 
vantage of what the other can offer. 

To establish this relative spread in performance, 
the ratio of the relative incidence rates for each 
car and each fuel to the lowest in each instance 
(calculated as previously) was taken as an index of 
performance. Car data were thus reviewed indi- 
vidually by make and yearly model for 1949 through 
1952; those instances in which the yearly registra- 
tions of any make were less than 1% of the total 
were grouped separately. The data did not permit 
including fuels with sales of less than 3% of the 
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Fig. 3—Vapor-lock incidence by car year shows that average incidence 
rates were higher for postwar than for prewar cars. 


market at any one location. The results are shown 
in Table 2. These data indicate a wider range in 
performance for the cars than for the fuels. The 
less tolerant cars, albeit of low percentage registra- 
tion, are considered to represent firm gasoline vola- 
tility requirements since each owner can change 
his selection of gasoline brand more readily and 
frequently than his car. 

In view of this spread in relative performance 
characteristics, it is interesting to consider the pos- 
sible effect of a reduction in the greater of the two. 
For example, let it be assumed that all cars “‘worse 
than average” were improved to equal the prevail- 
ing average. Available data suggest that fuel vola- 
tility then could be increased by about 1 lb Rvp 
without increasing the road vapor-lock incidence 
rates. This increased volatility would permit in- 
clusion of some 10,000,000 bbl additional butanes 
annually to the national gasoline production. Like- 





Monorotor Turbocharger ... 











2.0 
* 
1 H a 
in ul 
oa Fie 
5S 1.0 J 
Bu 
at. I 
ro F c 
Or 
& 2 05 
a 
Ou D LOCATION B 
oo 
WwW 
S 
= 0.2 
z 


90 100 110 


INCREASING VOLATILITY —> 
(EMPIRICAL UNITS) 


Fig. 4—Vapor-lock incidence also varied for different fuel brands from 
same area. 





Table 2—Ratio of Vapor-Locking Tendencies for 
Car Makes and Fuel Brands 


Cars Fuels 
Car Makes Having over 1% Registrations 9.1 to 
Car Makes of Less than 1% Registrations 24 


wise, if all cars were brought up to the level of the 
“better than average” cars, the butane inclusion 
could be increased by some 15,000,000 bbl per year. 
The enviable records established by progressive 
automotive manufacturers show that improve- 
ments of this nature are practical and realistic 
Implementation of these changes is a desirable goal 
from the standpoint of optimum utilization of our 
natural petroleum resources. 


... features single casting combining exhaust turbine and compressor wheels. Result- 


ing low flywheel effect permits fast engine acceleration, making it ideal for automo- 


tive applications. 


1. A single casting combining the exhaust turbine and 
compressor wheels—called the Monorotor. 





An exhaust turbine with inlet guide vanes and axial 
discharge. 


3. High efficiency turbine and compressor blading—yre- 
sulting in higher pressure ratios. 
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y HANS BOHUSLAV and CARL JACOBSON 


ee of the new Miehle-Dexter Turbocharger include: 








4. Ability to be mounted at any angle with respect to the 
engine. 


5. A self contained cooling and lubricating system. 
6. Light bearing loads and stresses on the rotor. 


Achieving top performance from the turbocharger-en- 
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gine combination requires some engine changes. These 
changes coupled with proper matching of the turbocharger 
and engine result in increased engine brake mean effective 
pressure and horsepower. 

Fig. 1 is a picture of the Monorotor. It is a one-piece 
precision high-temperature casting. The exhaust turbine 
blading is shown on the left and the compressor blading 
on the right. The small diameter extension to the right is 
the rotor shaft which is fixed in the center boss of the 
compressor casing. The bearings are mounted on this shaft 
inside the rotor hub. 

The turbine is essentially a full admission steady flow 
type. It has inlet nozzle guide vanes which may be fixed 
or may be adjustable for different engines with different 
exhaust flow conditions 

The exhaust wheel has centripetal turbine blading de- 
signed for radial inward flow with axial discharge. This is 
an entirely new concept in wheel design as other designs 
have axial flow. The compressor is more conventional in 
appearance with an axial inlet and radial discharge into 
the volute or casing 

The turbine and compressor blading are highly efficient 
This attribute along with the elimination of losses due to 
wheel windage and leakage, elimination of turbine water 


cooling, and low bearing friction result in pressure ratios 
of 3 to 1. Other comparable designs have a maximum ratio 
of 2 tol. 


The turbo unit may be mounted with its axis vertical, 
horizontal, or at any angle dictated by convenience for 
application to the engine. The clamping assembly permits 
turbine inlets to be rotated to any angle with respect to the 
compressor outlet. 

The turbocharger is independent of the engine as far as 
cooling and lubrication are concerned. Air cooling of the 
rotor is achieved by allowing air to bleed from the com- 
pressor through the annular clearance between the rotor 
and the partition plate. This film of cool air follows the 
contour of the turbine rotor and insulates the rotor hub 
from the hot exhaust gases. 

The partition plate is likewise cooled to a safe operating 





Fig. 1—The Miehle-Dexter Turbocharger Mono- 
rotor. Exhaust turbine blading is on the left 


compressor blading on the right. Unusually high 
pressure ratios are achieved with this design 










temperature. No cooling of the turbine casing is necessary. 
The rotor hub is also cooled by inlet air sweeping along 
the outer surface of the compressor side. Cooling of the 
hub internally is performed by a small air supply from the 
compressor casing through the center rotor support. 

The anti-friction bearing is cooled by the air from this 
source and by the oil mist which is used for lubricating 
the bearing. Air pressure from the compressor is used to 
form the oil mist. 

The bearing loads are relatively light due to the opposed 
axial thrust components and the placement of the bearing 
quite close to the center of the rotor. The bearing is flexi- 
bly mounted and damped so that the revolving rotor trans- 
mits no vibration even with some slight unbalance. 

Stresses are light in the rotor due to the configuration of 
the hub and the light thin vanes. The material is an alloy 
that retains high strength at high temperatures. Further- 
more, the temperature gradient is not severe and the 
junctions of thin blade sections with the heavy hub are 
kept relatively cool. 

Use of the turbocharger requires changes in the engine 
itself if top performance is to be achieved. Valve diameters 
and lifts have to be increased and the cams changed to get 
longer overlap of exhaust and intake. This improves en- 
gine breathing which is important to performance. 

Clearance volume must be increased to keep the com- 
pression from getting too high. The fuel pump has to be 
bigger and have different injection characteristics. The 
principal bearings, however, may not have to be changed 
as loadings in a high-speed engine are usually due more to 
inertia factors than gas loads. 

Engine operation with the turbo differs from the natu- 
rally aspirated engine. The engine starting is not affected 
—as the turbo offers little restriction when standing still 
or running at slow speed. The powerplant picks up speed 
and load readily as the turbo begins to respond. 

At this point intake manifold pressure is above atmos- 
pheric. The exhaust manifold pressure has likewise gone 
up. The intake manifold pressure is higher than the ex- 
haust manifold pressure. This differential pressure is im- 
portant for good performance. 

Inlet and exhaust temperatures are higher; inlet because 
of the heat of compression and exhaust because expansion 
in the cylinder is not as low as before the turbo 

The horsepower developed is a lot higher—up 100% or 
better. The fuel consumption has gone up, but the fuel 
rate is lower—the results of more efficient combustion. 
The air per fuel unit is increased and the clearance volume 
swept out better leaving more oxygen and less combustion 
by-products. The exhaust is clear and smoke-free up to 
the maximum fuel limits 

It should be called to mind that while the heat load of 
the powerplant is higher, it does not necessarily follow that 
the thermal load on the engine parts is higher. With a 
highly efficient turbine and compressor with a high pres- 
sure ratio and a resulting high differential pressure, the 
blowing-through process during the scavenge period cools 
the parts instead of retaining heat with the usual low air- 
flow and mixing of combustion products and incoming air 

The engine characteristics differ from the naturally 
aspirated engine principally by developing higher brake 
mean effective pressure and horsepower as the revolutions 
per minute and fuel go up to the non-smoke limit. Highe1 
torque can be obtained at low speeds by changing the nozzle 
guide vanes and thereby the turbine flow. 

The Monorotor design is ideal for automotive and other 
applications where the low flywheel effect permits quick 
response for fast engine acceleration and deceleration with 
clean combustion and no smoke. 

Paper “Supercharging of High Speed Diesels” was pre- 
sented at SAE Golden Anniversary West Coast Meeting, 
August 16, 1955. It is available in full in multilith form 
from SAE Special Publications Department. Price: 35¢ 
to members, 60¢ to nonmembers. 
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Passenger Car, Body, 
and Materials Meeting 


To: 


Those who couldn't be there 


UST got back from the SAE Passenger Car, Body, 

and Materials Meeting in Detroit (March 6-8) and 
thought you’d like to hear about it. This particular 
meeting was more or less a progress report on the 
technical advances in passenger cars during the past 
year. 

One thing is for sure: this business we’re in is con- 
stantly changing. New materials, new component 
designs, new styling, and new research methods—de- 
scribed at the meeting—are making big changes in 
the automotive industry. For instance: 


New Brakes For High Speed Cars 


With cars getting larger and faster it’s getting 
more difficult to design brakes that can absorb the 
high energy necessary to stop them. To make things 
worse it looks like future cars will have even smaller 
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wheels (which will cut down the space available for 
brake linings) and new styling that will interfere 
even more with the cooling air flow over the brake 
drums. 

To meet these problems Bendix has developed a 
new powerful brake which combines the features of 
the disc and the shoe brake. It has three friction 
surfaces: two flat-end surfaces of a brake drum 
similar to that used in an enclosed disc brake, and 
the inside of the brake drum as in a shoe brake. 
Force from the hydraulic brake foot pedal presses 
pads outward against the drum. A ball and ramp 
self-energizing mechanism helps increase the force 
against the drum face as in an enclosed disc brake. 
In addition, the pads are linked to a shoe so that as 
the pads are dragged along slightly with the rotating 
drum the motion moves the shoe into contact with 
the drum inner surface. Thus the work of braking 


7) 











is about equally divided between shoe and pads, al- 
though there is no direct connection between the 
foot pedal and the shoe. 

The Budd Co., which has had quite a lot of 
experience making disc brakes for railroad trains, 
has used some of the same principles in devising a 
Single disc brake for automobiles. Although it re- 
quires a relatively expensive cored disc casting and 
presents some servicing difficulties, it is light, dura- 
ble, and has about 50% more thermal capacity at 40 
mph than a drum brake. This self-cooling brake 
uses a Short segment shoe. The brake’s hydraulic 
cylinders are outside of the brake in the cooling slip- 
stream thereby preventing vapor lock caused by high 
braking temperatures. 

Studebaker-Packard has a 
veloped by The Budd Co., which is being used on 
some Studebaker 1956 models. The drum has a 
flare which increases the airflow across the drum, 
and ribs which provide additional surface area. 

This flared cross-rib drum decreases brake tem- 
peratures and gives better fade resistance. 


new brake drum, de- 


It is interesting that many European cars do not 
use brakes with a high self-energizing mechanism. 
They use brakes similar to our truck brakes, with 
either two leading or two trailing shoes, and a vac- 
uum booster. European designers feel this gives more 
consistent braking and reduces fade under the gen- 
erally tougher braking conditions found on European 
roads. They also provide a larger area of brake lin- 
ing per pound of gross vehicle weight. 

Incidentally, it was recently indicated to the SAE 
Joint Brake Fluid Temperature Subcommittee that 
to prevent vapor lock in brake lines due to the high 
temperatures generated by high-speed braking, 
brake fluids should have boiling points of not less 
than 300 F. 


High Temperatures 
Plague Automatic Transmissions, Too 


Automatic transmission 
some of the tricks- 


are borrowing 
of the aircraft 


designers 
and materials 































































AMERICAN MOTORS V-8 engine is manufactured by “segmented auto- 
mation’: each basic section of tooling, although completely automatic, 
is not fully integrated with other sections. This type of tooling permits 
increased flexibility as each portion of the line can be used independ- 
ently of other operations 
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industry in an effort to provide oil seals that can 
stand up under the higher temperatures generated 


by the higher engine speeds of today. Buna N rub- 
ber oil seals currently being used can handle tem- 
peratures up to 250 F for about 25,000 miles before 
hardening. Silicone rubber does just as well and 
softens with use instead of hardening. Polyacrylate 
and butylacrylate rubbers can be used up to 350 F. 
Teflon, a plastic, can be used up to 500 F. It hasa 
low coefficient of friction but it is easily damaged 
during assembly. Looks like more tests and experi- 
ence are necessary before Teflon can be adopted 
completely. 

New transmissions for high-speed engines also re- 
quire new types of friction materials for bands and 
plates. Some of the new materials which are now 
being used are woven asbestos; materials made from 
synthetic resins and metallic powders; rigid molded 
materials composed of asbestos fiber, lubricants, and 
a fully cured thermal setting binder; sintered or 
fused metals; and cork-cellulose compounds. 

An engineer from General Motors predicted that 
transmission gears will be manufactured by auto- 
matic processes more and more. Therefore, they 
will have to be simplified in design. Freer machining 
types of materials will be used, too. For instance, if 
gears are made symmetrical, bar stock and tubing 
raw materials can be used. This will simplify han- 
dling, machining, and tooling. As assembly methods 
such as press-fitting, staking, shrink-fitting, and 
welding are improved, quality gear assemblies can 
be produced. So, the complex, costly one-piece 
forgings and castings now used are on the way out. 

Resulfurized steels and leaded steels should help 
machinability problems. Narrowing the hardenabil- 
ity range of materials and improving their anneal- 
ing and nomalizing properties permit gears to be 
manufactured by cold rolling or forming. Broach- 
ing helical-angled gears is a new development, too. 
This process produces more gears at lower tool cost 
in less floor space. 


New Tires For High Speeds 


Did you ever wonder how they know that tires 
built for those 400 mph record-breaking cars won’t 
blow out at those high speeds? It’s a tricky business 
but it’s done in the lab using atest drum. Lab testing 
saves time, expense, lives, and often turns up data 
which could not be obtained during a road tire test. 
A tire expert from England pointed out that testing 
tires for present day passenger cars should follow the 
procedures now used for testing racing and sports 
car tires, because higher speeds and heavier new cars 
require stronger tires. Tires of 4- or 6-ply nylon are 
light, extremely strong and they remain compara- 
tively cool at high speeds. 


New Methods for Measuring Noise 

I never realized it before but evidently our design- 
ers, by making cars smoother riding with less vibra- 
tion and quieter engines, have created all sorts of 
new noise problems. Squeaks and rumbles you’d 
never notice before now sound unbearably loud. Big 
problem is what’s noise to some people goes practi- 
cally unnoticed by others. Some drivers like engine 
roar when stepping on the gas: it reminds them 
they’ve got a hot car and they are going fast. An- 
other driver stepping into a new car becomes acutely 
sensitive to any unusual noise in the engine or any 
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Slight grind in the driveline because he anticipates 
trouble and expense fixing it. Manufacturers are 
studying these psychological factors by using tape 
recorders, oscilloscopes, electronic filters, and other 
vibration sensitive instruments. Eventually a more 
accurate measure of car noise than the human ear 
may be found. 


New Concepts for Military Engines 


You can rest easy that Uncle Sam is looking after 
your tax dollar. The high cost of modern warfare 


has changed the thinking of Army Ordnance. In- 
stead of heavy, high-powered, expensive, armored 
vehicles, the Army now requires many small, air- 
transportable vehicles that are fast, lightly armored, 


economical to run, and inexpensive to make. They’d 
like 20 to 150-hp engines to fit these small vehicles. 
Engines must be so inexpensive to make that losing 
a vehicle in combat won’t be a large economic loss. 
The complete story of these expendable engines 
begins on page 17 of this issue of SAE Journal. Don’t 
miss it. 

In fact, don’t miss page 36, either, of this same is- 
sue because there starts a pretty complete abridg- 
ment of the gas-turbine-for-automobiles paper that 
was presented at this meeting. 

Following is a list of all the papers that were pre- 
sented at the meeting. Eventually they will all be 
abridged in future issues of the Journal and some 
will be published in 1956 SAE Transactions. 


Papers presented at the Passenger Car, Body, and Materials Meeting in Detroit, March 6-8, 1956 


Symposium 
Body Trim Materials 


S. L. TERRY T. R. GRIMES 
Chrysler Corp. U. S. Rubber Co. 
“Headlining as Affected “New Plastic 
by Design and Styling ments Reduce 
Requirements” Design Problems” 


Develop- 
Interior 


R. T. CHATHAM, JR. 
Chatham Mfg. Co. 

“Your Living Room on 
Wheels” 


J. H. COX 

Mohawk Carpet Mills 
“Tufted Carpet for Auto 
Use.” 


J. F. McWHORTER 
Ohio Rubber Co. 
“Decorative Elastomeric 
Floor Coverings for Auto- 
mobiles” 


Symposium 
New Passenger Car Brake Development 


Cc. L. EKSERGIAN 
D. P. DYER 
The Budd Co. 
“The Budd 
Disc Brake” 


B. E. TIFFANY 

Ford Motor Co. 

W. R. RODGER 

Chrysler Corp. 

F. J. MARKEY 

Moraine Products Division 
seneral Motors Corp. 
“Trends in Brake Fluid 
Temperature” 


Automotive 


W. B. LOVE 

DONALD HOBSON 
Studebaker-Packard Corp. 
“The New Studebaker 
Flared Cross-Rib Drum 
Brake” 


JOSEPH KINCHIN 
Girling Ltd. 

“Fade and Stability in 
Automotive Brakes” 


T. H. THOMAS 

Bendix Products Division, 
Bendix Aviation Corp. 
“Combining the Features 
of Disc and Shoe Brakes” 


Symposium 
New Developments in 
Automatic Transmission 
Materials 


R. C. GRASBY 

Chicago Rawhide Mfg. 
Co. 

“Seals for Passenger Car 
Automatic Transmissions” 


J. F. JOHNSON 

E. P. STEFL 
Raybestos-Manhattan, 
Inc. 

“Friction Materials for 
Automatic Transmissions” 


G. W. MERTENS 
FRANK ZUZICH 

Detroit Transmission Di- 
vision 

General Motors Corp. 
“Automatic Transmission 
Gear Materials and Asso- 
ciated Problems” 
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Symposium 
Some Passenger Car Noise 
Problems 


W. P. MICHELL 

W. E. DAY 

Spicer Division 

Dana Corp. 

“Drive Line and Axle 
Noise” 


D. R. WHITNEY 
Research Laboratories Di- 
vision 

General Motors Corp. 
“Unmeasurable Factors of 
Passenger Car Noise” 


L. M. BALL 

Chrysler Corp. 

“Engine Noise During Car 
Acceleration” 


Individual Papers 


J. F. ADAMSON 

D. V. POTTER 

Cc. E. BURKE 

American Motors Corp. 
“The New American Mo- 
tors V-8 Engine” 


THEODORE ORNAS 
International Harvester 
Co. 

“Motor Trucks—Heavy 
Duty Plus Beauty” 


B. C. HARRIS 

White Motor Co. 
“Engineering Considera- 
tions for Truck Cabs” 


RICHARD H. SAWYER, 
Captain, Ordnance Corps, 
U.S. Army 
“Military Engine Concept 
Changes” 


WILLIAM SCHMIDT 
Studebaker-Packard Corp 
“How Low Is Low?” 


E. F. POWELL 

Dunlop Rubber Co., Ltd. 
“Some Aspects of High 
Speed Tire Testing” 


CARL REYNOLDS 
Chrysler Corp. 
“Passenger Car Package 
Development Is a Science” 


S. D. HERON 

Consulting Engineer 
“Some Elements of Gas 
Turbine Performance” 


M. P. HERSHEY 
Firestone Tire and Rubber 
Co. 

“New High Speed Tires” 








AN-MADE moons will soon be 
broadcasting vital data of use 
to the military, scientific and com 
mercial fields, SAE was told at the 
dinner which climaxed its 1956 
Passenger Car, Body, and Mate- 
rials Meeting at Detroit’s Statler 
Hotel, March 6-8 

The information came from Dr 
S. F. Singer, University of Mary- 
land Professor, who said that get- 
ting the proposed 20 to 50 lb “space 
balls” into the sky is strictly a 
technical problem. Controlling 
and guiding such a satellite will 
actually be less complicated, he 
CONTINUED ON PAGE 76 


THE MILITARY CAME OUT IN 
FORCE FOR THE DINNER t 
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FORMER COLLEAGUES GET TOGETHER AGAIN AT DINNER 
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KEY OFFICERS IN MEETING 











assured SAE diners, than control- 
ling a guided missile trajectory. 

Dr. Singer was chief speaker at 
the dinner, which featured this 
most successful of the nine similar 
gatherings held since the end of 
World War II. Nearly 1200 engi- 
neers attended the 3-day event 
and between 300 and 500 turned up 
for practically every technical ses- 
sion. 

Detroit Section vice-chairman 
C. C. Dybvig opened the dinner 
program and introduced as toast- 
master Dr. L. R. Hafstad of Gen- 
eral Motors. 

SAE President George A. De- 
laney, in a brief talk, pointed up 
the Society’s main objective as 
being to develop, collect and dis- 
tribute technical information and 
ideas. Then he went on to detail 
the objectives of SAE meetings 
and show how they are being suc 
cessfully attained. 

General Chairman of the Meet- 
ing W. H. Graves received from 
President Delaney the certificate 
of appreciation for a job well done 





PARTICIPANTS IN ORDNANCE LUNCHEON 
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which Council presents to the 
leaders of each of SAE’s national 
meeting operations. 

Besides the specific automotive 
engineering material presented at 
the meeting (see article beginning 
on p. 71 for story of the meeting’s 
technical highlights), the specific 
uses for proposed man-made 
moons, outlined by Dr. Singer, got 
major attention from the engi- 
neers. 

Some of the scientific mysteries 
which are hoped to be answered by 
the data relayed from the satel- 
lites are: 





1. Why and how sunspots cause 


radio and TV broadcasting 
blackouts; 

2. Where cosmic rays come 
from; 


3. What causes northern lights; 


. Why the 
field varies. 





earth’s magnetic 





Dr. Singer went on to explain 
that: 


Theoretically a satellite can be 
made to orbit the earth at any 
distance above the earth’s surface 
from a few feet to thousands of 
miles. The distance varies with 
the speed the satellite would circle 
the earth: one and a half hours 
per orbit at sea level to 28 days at 
the distance the moon is. Our first 
satellite will probably keep a dis- 
tance of 100 miles from the earth’s 
surface. 

More elaborate satellites of the 
future will be orbited higher and 
will use television cameras to scan 
the earth for military, weather, 
and geodetic data. This informa- 
tion will be radioed back to earth 
by transmitter using a recently in- 
vented solar battery which con- 
verts the sun’s rays into electricity. 

An astronomical telescope may 
also be placed in the satellite per- 
mitting astronomers to view the 
universe without the interference 
of the earth’s heavy atmosphere. 
There is also a possibility that a 
satellite could be used as a tele- 
vision relay station, or “billboard 
in the sky” for advertising pur- 
poses. In that case it would have 
to be stationary relative to the 
ground; that is, circle the earth 
once every 24 hr. To do that it 
would have to be 23,000 miles high. 

Will it fall to earth? Dr. Singer 
advises there is no danger. If the 


satellite does drift out of its orbit 
after a few weeks or menths, it will 
burn 


up from friction in the 
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earth’s atmosphere long before it 
hits ground. 

Chairmen at the eight technical 
sessions were: M. P. deBlumen- 
thal, Studebaker-Packard Corp.; 
J. T. O’Reilly, Ford Motor Co.; D. 
C. Perkins, Oldsmobile Division, 
GMC.; W. R. Rodger, Chrysler 
Corp.; R. A. Terry, Creative Indus- 
tries of Detroit; G. A. Sprague, 
Studebaker-Packard Corp.; W. I. 
Ford, U. S. Rubber Co.; and A. C. 
Bodeau, Ford Motor Co. 





Session secretaries were: M 
A. Forester, Studebaker-Packard 
Corp.; N. J. Rakas, National Auto- 
motive Fibres, Inc.; SAE Vice- 
President for Body Activity, K. E. 
Coppock, Fisher Body Division, 
GMC; W. L. Hiett, Chrysler Corp.; 
J. E. Charipar, Chrysler Corp.; H 
L. Welch, Chrysler Corp.; W. H 
DeBruin, Goodyear Tire & Rubber 
Co.; and R. H. Bollinger, Ford Mo- 
tor Co. 









1956 SAE National Meetings . . . 


April 9-12 
Aeronautic Meeting, 
Aeronautic Production Forum, 
and Aircraft Engineering Display 
Hotel Statler, New York, N. Y. 


June 3-8 
Summer Meeting 
Chalfonte-Haddon Hall 
Atlantic City, N. J. 


August 6-8 
West Coast Meeting 
Mark Hopkins Hotel, 
San Francisco, Calif. 


September 10-13 
Tractor Meeting and 
Production Forum 






October 2-6 
Aeronautic Meeting, Aircraft 
Production Forum, and Aircraft 
Engineering Display 
Hotel Statler, Los Angeles, Calif. 


October 10-12 
Transportation Meeting 
Hotel New Yorker 
New York, New York 


November 1-2 
Diesel Engines 
The Drake, Chicago, III. 


November 8-9 
Fuels and Lubricants Meeting 
The Mayo, Tulsa, Okla. 


Hotel Schroeder, Milwaukee, Wis. 


1957 


January 14-18 


Annual Meeting and 


Engineering Display 
The Sheraton-Cadillac 
and Statler Hotels, 


ROVUNANANNECHNEEONAELLLHAananentt 


Detroit, Michigan 


VUNSENAAEREAUSERAASERNOEDEOOOOSREROUEREATEEAUGUERAAUADOOEA EGON TUEROUDEROOOORRUAEOEAESULEOTODORROUTERELOEEOUOORENOORSEODESDOUEEESCRERDOCOROUAOOEEUOUOEUDORRGODEEEODOEOUUEREOOOOEEOOEDOODREAADERIODEETEEEN 















News of SAE 





Past-President Pigott Heads 
Planning for Progress Committee 


AE PRESIDENT G. A. Delaney re- 

cently named Past-President R. J. S. 
Pigott to head the Society’s Planning 
for Progress Committee. 

Members appointed by the President 
to serve on the Committee with Pigott 
are B. B. Bachman, Leonard Raymond, 
and W. Paul Eddy 


SAE Council established Com- 


this 





. Pigott, chairman 


B. B. Bachman 


mittee at its last meeting in January. 
Council's action in setting up the study 
group spelled out as the Committee’s 
job 


to investigate objectively 
organization, functions, purposes, 
and methods of SAE future activi- 
ties; and, to bring back to Council 
recommendations for Council con- 
sideration and hoped-for adoption.” 


the 


The four men named to the Commit- 
tee bring to it many years of broad 
varied Society experience and partici- 
pation. Chairman Pigott was SAE 
President in 1948. He has been active 
in SAE meetings and has presented 
papers on engine-fuel relationships 
B. B. Bachman has been SAE treasurer 
since 1943, and was SAE President in 
1922. He has served in all phases of 
Society work. 

Leonard Raymond has been a mem- 
ber of the SAE Fuels & Lubricants 
Activity Committee for a number of 
years, was its meetings vice-chairman 
last year, and is currently vice-presi- 
dent of the Activity He was also 
chairman of the SAE Sections Com- 
mittee. W. Paul Eddy brings to the 
group extensive experience with tech- 
nical committees, having been chair- 


Leonard Raymond 





man of the SAE Iron & Steel Technical 
Committee and having served on other 
committees. He was 1955 SAE Vice- 
President for Engineering Materials. 

President Delaney said he is asking 
this group to find ways of equipping 
the Society best to adapt itself to 
changing and growing needs of auto- 
motive engineers. (See article “Plan- 
ning for Progress,” by President De- 
laney, on p. 17 of the March, 1956. SAE 
Journal.) 


Membership Men 
Are Getting Results 


CTIVITY Vice-Chairmen for Mem- 

bership have been among the most 
active membership men in_ recent 
months. Two of this group have di- 
rected letters to the members of thei! 
Activity Committees giving them in- 
structions. These are R. G. Wingerte1 
of Truck & Bus and Murray K. Simp- 
kins of Transportation & Maintenance 
J. A. Newton of Diesel Engine has been 
writing to prospects submitted by mem- 
bers of the Diesel Engine Activity Com- 
mittee and asking Section membership 
chairmen to follow up these prospects 


locally 

Up through Feb. 29, SAE had re- 
ceived dues payments from 92% of the 
members billed; just about 42% better 
than for the same period last year 
Follow up notices have been mailed to 
those who haven’t gotten around to 
making out their checks 


At the end of February, applications 
for membership totaled 73 less than 
during the last Section-year. Needed 
to top last year’s performance are 223 
average per month through March 
April, and May Membership Chair- 
man R. S. Frank has high hopes fot 
the needed 669 


W. Paul Eddy 


SAE JOURNAL 












SECTIONS 


APRIL 1956 





SAE Section **Philosophy”’ 
To Guide Section Operations 


A Section ‘philosophy,”’ 
composed by the Sections Committee 


jectives for SAE Sections and Groups 


1955 Sections Committee Chairman 
Leonard Raymond presented the “phi- 


losophy” to the entire Sections Com- 
mittee at the January meeting in 
Detroit 


The “philosophy” reads as fol- 
lows 


The objective of SAE Sections 
and Groups is to generate activi- 
ties which 


a. Extend the Society’s profes- 
sional benefits in their local 
areas; 

b. Further the Society’s objectives 
as indicated by its constitution, 
particularly with respect to 
maintaining a high level of 
technical quality and compe- 
tence 

“Sections and Groups shall be 

guided by the same principles as 

the Society itself in the conduct of 
their affairs.” 


“Through the years,” Raymond said, 
“the Sections and the Sections Com- 
mittee Executive Committee have been 
guided by specific Council actions and 
policies. However, the Society, its Sec- 
tions, and the Sections Committee Ex- 
ecutive Committee have faced prob- 
lems which would have yielded more 
-asily to solution if there had existed 
a broad statement of Section objectives 

. a philosophy which would assure 
continuity of purpose through the 
years. Having reached this conclusion, 
the committee’s next step was to arrive 
at a statement which would embrace 
the expressed and implied policies of 
the Council and tradition growing out 
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based on 50 years of Society operation, 
Executive Committee, accepted by the 
Sections Committee, and approved by the Society’s Council. This important 
step, taken during the Golden Anniversary year, provides a statement of ob- 


of 50 years of Society operation.” 
In this statement of “philosophy,” 
explained Raymond, the 
Committee has tried to provide a well- 
founded set of principles as a guide to 
the solution of specific cases, while 
avoiding a tight set of rules and regu- 
lations 
Explaining the applications of the 
‘“philosophy,’”’ Raymond said: 


“1. We feel that this philosophy 
will give the Sections something 
concrete to tie to in their opera- 
tions. It will give Sections a ref- 
erence framework against which 
they can lay their problems. 


“2. A revised SAE Section Pro- 
cedure—the guidebook for Sec- 


STUDENTS 


Interested in a Summer Job? 


The SAE Placement Service 
has prepared a list of SUM- 
MER employment opportuni- 
ties for distribution to inter- 


ested SAE Enrolled Students. 
The list gives specific job 
openings for which the stu- 
dent may apply directly. 


To obtain a free copy, ad- 
dress your request to: 

SAE Placement Service 

29 West 39th St. 

New York 18, N. Y. 








has been 


Executive 






tion operations—is to be written 
with this philosophy as its theme. 


“3. SAE Council will have a sound 
basis for assuring consistency in 
its family of Section policies— 
those already in the book as well 
as future ones to come 


“4. The Executive Committee can 
function more effectively and con- 
sistently as Council’s agency in 
dealing with Section problems, be- 
cause all three interested groups 
(Council, the Sections, and the 
Sections Committee Executive 
Committee) will be approaching 
problems and operations from a 
like understanding of fundamen- 
tals and tradition.” 


Membership Committee 
Sets Up A Five-Point Program 


A Five-Point Quality Participation 
Program has been adopted by the 
Membership Committee Executive 
Committee. The announcement, made 
by 1956 Membership Committee Chair- 
man Richard S. Frank, launched the 
1956 membership campaign of the 
Membership Committee. 

Full SAE support is expected for this 
program, presented by Chairman 
Frank as follows: 


1. An Executive Membership Cam- 
paign already underway, headed 
by Membership Committee Vice- 
Chairman Dexter Kimball. Mem- 
ber executives are cooperating in 
bringing the SAE story to execu- 
tives who are not as yet SAE 
Members. 


2. Make certain that non-mem- 
bers serving on SAE Technical 
Committees have the advantages 
of membership brought to their 
attention. 


3. Institutional Program to gen- 
erate greater recognition of SAE 


continued 
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among industry administrators 
send meeting notices, paper check 
lists, and other material into com- 
panies 









4. Work toward increasing the 
percentage of applicants who will 









attain Member grade This will 
include cooperation in student 
area to develop SAE Student En- 


rollment and to attract an increas- 
ing number of graduating students 
to SAE membership 







5. Stress quality in every phase of 
SAE membership promotion 







So. New England 





S. L. Leavitt, Field Editor 













































| igre University Student Branch is now 


publishing a news letter Sample 
copies are being sent to members of 
the Branch and members of the Sec- 
ion Governing Board 


Central Illinois 


Harlan Banister, Field Editor 





Section Members Entertain 
As Meeting Coffee Speakers 


That period, immediately following 
dinner, while everyone is finishing the 
second cup of coffee, has become an 
interesting and informative part of 
Central Illinois Section monthiy meet- 


ings Key members of the Section 
take over as “Coffee Speakers” on 
topics of current interest to the local 
members 

Factors making this part of the pro- 
gram successiul are 

1. A strict time limit of 20 minutes 

has been set 

2. Speakers are secured from the 


Section membership 
3. Subjects are limited to 
eneral interest 


news of 


The time limit assures that the coffee 


From Section Cameras 


speaker presents only the interesting, 
pertinent facts on his subject. It also 
assures that he will not become the 
main speaker of the evening 

Securing speakers from within the 
Section makes life a little easier for 
the Program Committee in lining up 
speakers and subjects 

The quality of the subjects and their 
presentations during the past years 
presents a challenge to each year’s Pro- 
rram Committee to ting 
and qualified speake1 

Johnson 


A B 
* Co., has been 


select intere 


Caterpillar rractor 
appointed Regional 
Vice-Chairman for Decatur Authori- 
zation for this new Governing Board 
member was recently from 
SAE Council. 


received 


So. California 


rg f rt Tom att | Editor 





Corp 
sistant Reception 
Chairman He was intro- 
welcomed to the Section 


Board Board 


i. Cornwell, Douglas Aircraft 
has been elected A 
Committee 
duced and 
Governin 
meeting 


a iests of the Section Jan. 16 
meeting were 20 Boy Scouts from a 


at the Jan. 13 


local troop A letter of thanks wa 
ent to the Section from Stan Keenan 
Committeeman, Boy Scouts of Ameri 

to express their appreciat 






] The Motor Industry in Europe” 
* was the subject discussed by Floyd 
Clymer (center), author of many books 
on phases of the automotive industry, 
at the Northern California Section 
South Bay Division March 6 meetin 


He is shown with Division Chairman 
Roy A. Hundley (left) and Program 
Chairman Forrest W. Fingerle (right) 


2 W. Arch Bryce, general manager 
- Canadian Highway Safety Con- 


ference, provided the introduction to 


the film highlight of the evening, 
“Crash and Live,’ at the Jan. 18 
Canadian Section meeting The film 


is based on a safety forum conducted 
by Ford Motor Co. in Dearborn, Mich. 











Automotive safety was the theme 

* of the Mid-Michigan Section Feb. 
6 meeting. Guest speakers on the sub- 
ject, “Safety Consideration in Automo- 
tive Design,” were A. L. Haynes (left), 
Ford Motor Co. and J. L. Moore (right), 
Cornell University Committee on Auto- 
motive Crash Injury Research. 
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] Northern California Section cele- 
* brated its annual Student Meeting 
Feb. 29 at Stanford University. Fac- 
ulty members of the schools repre- 
sented at the meeting were gathered 
for this Journal photograph. They 
are (left to right): Thomas Zilka, Cali- 
fornia State Polytechnic College; Hec- 
tor Aiken, Santa Clara University; 
William Kayes, Stanford University; 
Ernest Starkman, University of Cali- 
fornia; John Bailey, San Jose State 
College: and Joy Richardson, Cali- 
fornia State Polytechnic College. 


2 A panel of five SAE Enrolled Stu- 
* dents provided the technical dis- 
cussion at the Northern California 
Section Student meeting. They ap- 
pear in this photo with Section mem- 
bers. Left to right are: D. K. McKin- 
ley, Section Student Chairman; Clessie 
Cummins, Cummins Engine Co., Inc.; 
Lyle Cummins, Stanford University; 
John Bartley, California State Poly- 
technic College; John Wilson, Uni- 
versity of California; Dean Schallen, 
San Jose State College; John Bush, 
Santa Clara University; and Warren 
G. Brown, Section Chairman. 


3 Stanford University Student 
* Branch provided a tour of the 
University’s Laboratories during the 
Student Meeting. Students and SAF 
members take a breather at Bowman 
Alumni House. 


Dr. Peter Kyropoulos, Faculty Adviser 
for the SAE Student Branch at Cali- 
fornia State Polytechnic College, tunes 
up his audio equipment prior to the 
meeting for which he was featured 
speaker. Looking on at left is Joseph 
Chacko, Student Branch Treasurer. 
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Annual Student Meeting 
Calls on Stanford University 





MILWAUKEE 


Vohr, Field Editer 





Fourth Annual 
Lecture Series 
Just Completed 


Section Goes to College 
For Annual Lecture Series 


Marquette University, Milwaukee, 
Wis., was the scene of Milwaukee Sec- 
tion’s fourth annual educational lec- 
ture series entitled, “Engineering 
Know-How in Engine Design.” 

The program, following tradition set 
in 1953, consisted of five lectures at 


. a ‘ . R the University, and a bonus lecture 
Paul Allmendinger (left), Fairbanks, Morse & Co., is Chairman of the Milwaukee . 


Section Lecture Series Committee. Under his direction, Milwaukee’s fourth an- 
nual lecture series has just been completed. First lecturer of the 1956 series was 
R. R. Parker (right), American Bosch Division, American Bosch Arma Corp., who 


spoke on, “Fuel Injection.” 








4, i 


A pertion of the full house attending the first lecture of the Milwaukee Section 1956 Lecture Series at Marquette Univer- 
sity is caught just before the lecture on “Fuel Injection.” 
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held during a regular Section meeting. 
Subjects covered were: 


Feb. 10 Fuel Injection, R. R. 
Parker, American Bosch 
Division, American Bosch 


Arma Corp. 


Fundamentals of Gear 
Design and Manufac- 
ture, S. A. Black, Fellows 
Gear Shaper Co. 


Feb. 17 


Feb. Engine Instrumentation, 
R. H. Beadle, Fairbanks, 


Morse & Co. 


Section Meeting. Part 
Load Performance Eval- 
uation Method for a 
Two-Shaft Regenerative 
Gas Turbine, Dale 
Rauch, Ford Motor Co. 


Mar 


to 


Mar. 9 Experiences Gained from 
Supercharging Gasoline 
and Diesel Engines, K. A. 
Beier, Schwitzer-Cum- 


mins Co. 


Mar. 16 


Small Engine Develop- 
ment, R. C. Heidner and 
K. R. Pike, West Bend 
Aluminum Co. 


Mid-Michigan 


W. Colby, Field Editor 


wo committees were appointed at the 

Jan. 30 Governing Board meeting. 
Section Chairman L. L. Otto appointed 
the following members to the Reception 
Committee: 


Earl R. Wilson, Jr., Chairman 
Earl R. Wilson, Sr. 

Edward H. Holtzkemper 
Glenn R. Baumhardt 

Robert Hirchert. 


Past-Chairmen of the Section were 
asked to serve on this committee be- 
cause of their acquaintance with the 
overall membership. 

The Rules and Regulations Commit- 
tee, as appointed by Chairman Otto, is: 


Robert Hirchert, Chairman 
Edward H. Holtzkemper 
Glenn R. Baumhardt 
Phillip Ziegler 

Louis L. Otto. 
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1956 Committee Staff 


A member of the Milwaukee Section 
Governing Board, serving as committee 
chairman, has the responsibility for 
conducting the course. The 1956 com- 
mittee included Paul Allmendinger, 
Fairbanks, Morse & Co.—Chairman; 
Philip W. Fauntleroy, SKF Industries, 
Inc.; and Joseph R. Harkness, Briggs 
and Stratton Co., with the help of 
Prof. John Schoen, in charge of the 
Mechanical Engineering Department 
of Marquette University. 


University Help 


Prof. Schoen has been of continual 
help to the Section since the original 
lecture series in 1953. With his coop- 
eration, the Section has been able to 
hold the serics each year in the same 
location, and each year the attendance 
has increased. 

Registration forms are sent out early 
in December, and it is usually neces- 
sary to stop taking reservations by the 
end of January, because the seating 
capacity has been filled. The 1956 
registration was 320. Of these, 120 
were non-members and paid a fee. 
There is no fee for members, appli- 
cants, or engineering students. Late- 
comers often must use standing room. 


Free Preprints Provided 
To encourage good attendance, the 
Section provides—free of charge—a 
printed copy of each paper presented, 



























to those people who have been to all 
the lectures. Between 150 and 200 
people receive these papers each year. 
The SAE Special Publications Depart- 
ment has been publishing the papers 
since 1954, and they are available to all 
SAE members at a nominal cost. 


Crowd Provides Ideas 


The problem of what topics to in- 
clude in the curriculum each year is 
partially solved by those who take the 
course. Their recommendations at the 
end of the series are cataloged to form 
the basis for the next year’s program. 
New developments, as well as basic en- 
gineering design practices for engines 
and accessories, constitute the primary 
objective as formulated in 1953. 


Credit Due C. L. Spexarth 


Credit for the fine original planning 
of the series back in 1953 should go 
mainly to C. L. Spexarth, Harley- 
Davidson Motor Co., who was a Section 
Vice-Chairman at the time. He as- 
sumed the responsibility for developing 
the format and organizing the first 
series. This included the solution of 
the problem of arranging for a suitable 
location, for which he turned to Prof. 
Schoen. Cooperation in organizing 
committee work he received from R. K. 
McConkey, Timken Roller Bearing Co., 
who was Section Chairman. And the 
Section as a whole was of great help. 
But Christy Spexarth deserves the vote 
of thanks for a great job. 










Attendance at the Feb. 6 meeting of Mid-Michigan Section included three Ottos. 


Two are active Section members. 


The third was a guest of the Section. 


They 


appear left to right: E. W. Otto, Section Audit Committee Chairman and photog- 
rapher; L. L. Otto, Section Chairman; and L. R. Otto, guest. 
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Metropolitan 


Leslie Peat, Field Editor 


oo is on in Met Section to raise 
the Section’s position in the SAE 
Membership League, Membership Com- 
mittee Chairman Frank B. Lary re- 
ports The drive is aimed toward 
stressing quality in all phases of SAE 
Membership promotion activities. 

The Committee plans to direct its 
efforts toward obtaining the coopera- 
tion of all top executives and the com- 
panies which are encouraging their 
technical personnel to participate in 
technical Society activities. 

Also members plan to approach En- 
rolled Students, to insure continued in- 
crease in the percentage of applicants 
likely eventually to attain Member 
grade 


CHICAGO 


P. P. Polko, Field Editor 


Hit Tune Provides Theme for 
Section’s Progressive Spirit 
-Walter Buben 


The hit tune, “Are You Satisfied?” 
might easily be the theme song of every 
Section Governing Board! 

Good papers, interesting speakers, 
lively subjects, as well as good food, 
may be the main ingredients for suc- 
cessful meetings, BUT, ARE YOU 
SATISFIED? 

The Chicago Section Governing 
Board is not. It keeps looking for more 
and better ingredients to add to the 
already successful menu, in hopes that 
still more members and guests will at- 
tend and still more will come back 
month after month. 

Prompted by the motto “SAE—Serve 
ALL Engineers,” the Section first began 
this inquiry under Chairman Mike de 
Blumenthal in 1955, and is continuin: 
it under the present Chairman Jack 
Nelson 

The first step in Chicago has been to 
increase the Reception Committee. 
The idea of getting members who 
would really like to be on this com- 
mittee and who would make friends not 
only for themselves but for SAE and 
Chicago Section was the chief consid- 
eration 

A recent survey shows that one of the 
missing ingredients is “not enough 
doses of attention sprinkled on the 
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ALBERTA 
April 20... Al San Club. 


ATLANTA 
May 7... Briarcliff Hotel. Din- 
ner 7:00 p.m. Meeting 8:15 p.m. 


CANADIAN 


April 20... Forest R. McFarland, 
chief engineer, Advance Engi- 
neering Office, Studebaker-Pack- 
ard Corp., Detroit.—‘Packard 
Torsion Level Suspension.” Wind- 
sor, Ont. Dinner 6:30 p.m. 


CENTRAL ILLINOIS 


April 30 .. . Decatur Open House. 
Caterpillar Plant, Decatur. 


CHICAGO 


May 8... Speaker from Four- 
Wheel-Drive Auto Co., Clinton- 
ville, Wis.—‘‘Four-Wheel-Drive 
Vehicles.” Knickerbocker Hotel, 
Chicago. Dinner’ 6:45 p.m. 
Meeting 8:00 p.m. Special Fea- 
tures: Social Half-Hour 6:15 p.m. 
to 6:45 p.m. 


CLEVELAND 


April 16 Annual Student 
Banquet. C. J. Ford, manager, 
Special Products Department, 
Aviation Products Division, Good- 
year Tire & Rubber Co.—‘The 
Goodyear Rolligon Tire.” Tom- 
linson Hall, Case Institute of 
Technology. Cleveland Section 
will play host to SAE Student 
Branches from Case Institute of 
Technology, Fenn College, and 
General Motors Institute. 


April 21 .. . Annual Ladies Night 
Dinner Dance, University Club. 


DETROIT 


April 16 . Commodore Perry 
Hotel, Toledo, Ohio. 


April 24... Field Trip—Limited 
to Junior members. 


May 7... Large Auditorium & 
Banquet Hall, Rackham Educa- 
tional Memorial. 


INDIANA 


April 19 .. . L. R. Baker, director. 
Chrysler Institute of Engineer- 
ing.—‘“‘Recent Changes and In- 
dustry Attitudes re Engineering 
Education and Training.’ Din- 
ner 7:00 p.m. Memorial Union 
Bldg., Meeting 8:00 p.m. Chem- 
istry Bldg. Auditorium, Purdue 
University. Special Features: 
Plant tour of National Homes 
Corp., Lafayette, Ind. 


KANSAS CITY 
May 7... Plant Tour. Grandview 


Air Base. Dinner 7:00 p.m. 
Meeting 8:00 p.m. 


METROPOLITAN 


April 19 .. . C. H. Nystrom, as- 
sistant chief engineer, Fuel In- 
jection, American Bosch Division, 
American Bosch Arma Corp.— 
“Fuel Injection as Applied to 
Automotive Gasoline Engines.” 
The Engineering Societies Bldg., 
5th floor, 29 West 39th St., New 
York. Meeting 7:45 p.m. 


May 10... Gordon C. Faquhar, 
assistant project engineer, Doug- 
las Aircraft Co.—‘Development 
of the DC-8.” The Brass Rail 
Restaurant, Fifth Avenue & 43rd 
Street, New York. Cocktail Hour 
5:30 p.m. Dinner 6:30 p.m. 
Meeting 7:45 p.m. 


MID-CONTINENT 


April 13 .. . Carl R. Maxwell, as- 
sistant to vice-president, Engi- 
neering and Research, Cater- 
pillar Tractor Co., Peoria, Ill.— 
“Bringing the Turbocharger 
Down to Earth.” Hotel Tulsa, 
Tulsa, Okla. Meeting 7:30 p.m. 


May 4... John Zink, Jr., John 
Zink Burner Co., Tulsa, Okla.— 
“Indianapolis 500.” including 
both commentary and film. 
Ponca City, Okla. Special Fea- 
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Meetings 


tures: Annual Ladies Night Meet- 
ing with Social Hour and Dinner. 


MILWAUKEE 


May 4... John Bunce, Kearney 
& Trecker Corp., Milwaukee, Wis. 
Tuckaway Country Club. Dinner 
6:00 p.m. Meeting 8:00 p.m. 
Special Features: Plant trip 
through Kearney & Trecker Corp. 


MOHAWK-HUDSON 


May 11 
nual Social. 


Ladies Night, An- 


NEW ENGLAND 
May 1 


PHILADELPHIA 


April 11 .. . 1956 SAE President 
George A. Delaney, chief engi- 
neer, Pontiac Division, GMC.— 
“Designing an Automobile.” The 
Engineers Club. Dinner 6:30 p.m. 
Meeting 7:45 p.m. 


May 11... Annual Ladies Night 
Spring Haven Country Club. 
Cocktails 6:00 p.m. Dinner 7:00 
p.m. 


PITTSBURGH 


April 24 Annual Student 
Competition. Members of SAE 
Student Branches; University of 
Pittsburgh and Carnegie Insti- 
tute of Technology. Dinner 
Webster Hall 6:00 p.m. Meeting 
Mellon Institute 8:00 p.m. 


ST. LOUIS 


April 16... Plant Tour. Owens 
Glass, Alton, Ill. Meeting 7:30 
p.m. 


SAN DIEGO 
May 1 
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SOUTHERN CALIFORNIA 


April 16... Fuel & Lubricants 
Meeting. “Fuels for Modern 
Cars.” 


April 23, 24 & 25... Automotive 
Seminars. 


SOUTHERN NEW ENGLAND 


April 12 ... E. Katzenberger, 
chief development engineer, Si- 
korsky Aircraft Division, United 
Aircraft Corp., Bridgeport, Conn. 
—‘‘Performance of Helicopters as 
Related to Heliport Problems.” 
Yale University. Dinner 6:30 
p.m. Meeting 7:30 p.m. Special 
Features: Joint meeting with 
Yale University Student Branch. 


TEXAS 


April 27 .. . 1956 Aircraft Produc- 
tion Forum. Some of the sub- 
jects to be covered are “Mate- 
rials’—‘Men—the Human As- 
pect” — “Machines” — ‘Meth- 
ods.” Adolphus Hotel, Dallas. 
4:00 p.m. to 9:45 p.m. 


May 11... Sports Cars. 


TEXAS GULF COAST 


April 13 . . . Round Table Dis- 
cussion.—‘Automotive Corrosion 
Problems.” College Inn, Hous- 
ton. Dinner 6:00 p.m. Meeting 
7:30 p.m. 


TWIN CITY 


May 9... Afternoon Field Trip 
through New Refinery of Great 
Northern Oil Co., Pine Bend, 
Minn. (Pine Bend is 14 miles 
south of St. Paul on State High- 
way 55.) 


WILLIAMSPORT 


May 7... Philip Geary, assistant 
director, Air World Education, 
Trans-World Airlines, New York, 
N. Y.—‘‘Air Travel.’’—Material 
gathered on recent trip to Ethi- 
opia. Moose Home. Dinner 6:45 
p.m. Meeting 7:45 p.m. 


‘lone stranger’ at all meetings.” There 
is agreement among Governing Board 
members that not only should they give 
more attention to the “lone strangers,” 
but a great deal has to depend upon 
the Reception Committee. 

Next came a code of operation and 
responsibilities for the Reception Com- 
mittee, written as a guide and check on 
its function. Writing out a code of 
operations clarifies the objectives and 
responsibilities of each member of the 
Committee. The exact method and ap- 
proach is left to the Committee. 

The following are some of the ideas 
and approaches put into effect at Chi- 
cago Section meetings. The success 
can be measured by the spirit of the 
meetings, which has been more than 
satisfying: 


1. Every effort is made to greet all 
members and guests just as soon as 
they walk in to check their coats. 


2. Registration cards are passed 
out by Reception Committee mem- 
bers. (Leaving them on the table 
to be picked up is inadequate.) 


3. A constant lookout for guests is 
made, especially for those who will 
be seated at the speaker’s table. 


A list of such guests is prepared 
ahead of time by the Activities Vice- 
Chairmen and given to the Reception 
Committee Chairman to circulate to 
committee members. 

Likewise, any member of the Section 
is free to make a request to insure that 
his guests will receive the same prompt 
attention. 

As soon as the guest is spotted, he is 
brought to his host and introduced to 
members. 


4. Prior to the dinner itself various 
members of the Reception Com- 
mittee circulate thru the crowd 
on the lookout for “lone strangers.” 
They are usually obvious, generally 
“SAFing’—‘“Standing Alone Envi- 
ous” of others who always seem to 
have company. 


It’s a simple and pleasant task for 
a Committee member to introduce him- 
self, make sure of additional introduc- 
tions, and then continue looking for 
others. 

“Lone strangers” are also obvious and 
plentiful when dinner starts, if left 
standing at the end of the dining hall. 
They present no problem if previous 
arrangements have been made. The 
two-fold problem of placement and 
introduction is simple if: 


a. All table reservations are under 
the direction of the Reception 
Committee. 


b. Several tables are reserved in 
the name of the Reception Com- 
mittee. 


c. If all members who have re- 





served tables and have cancella- 
tions advise the chairman of va- 
cancies. 


Finding suitable places at tables where 
introduction to a well-known person 
is possible is a real “ice breaker.” 

There are other methods and ap- 
proaches which have been and are still 
being used. Each Section will find its 
own methods and problems if inter- 
ested. The above are just a few tested 
ideas spun around four main principles 
or guides which the Reception Com- 
mittee and Governing Board follow in 
an effort to make Chicago Section the 
best and most hospitable in the coun- 
try. These principles are 


1. Know and understand the re- 
sponsibility of your position or as- 
signment. Then, carry it out to 
the best of your ability 


2. Learn to names and 


faces 


recognize 


3. Be genuinely interested in all 


members and guests 
SERVE ENGI- 


4. SAE! ALL 


NEERS! 


31 OD 


Dudley Losee, Fiel 


Buffalo Section was treated to a talk 
by John H. Van Lonkhuyzen, chief, 
Technical Departments, Bell Aircraft 
Corp., at the Feb. 21 meeting. Van 
Lonkhuyzen told the Section about 
*“‘Man’s First Step Toward Conquering 
the Third Frontier—Space.” 


Highly Specialized vs 
Broad Technical Papers 


industry in 
Niagara Frontier calls for Section tech- 


Diversification of the 
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nical meeting subjects of broad tech- 
nical interest as opposed to highly 
specialized subjects. 

The amount of technical interest in 
a meeting subject is governed by the 
types of industry within the Section’s 
sphere of influence. A study of the in- 
dustrial backgrounds of the Buffalo 
Section members reflects the diversifi- 
cation of interests for which the area 
is famous. 

Therefore, the Section has assumed 
the policy of providing good technical 
meetings with papers of broad tech- 
nical interest 


CLEVELAND 


W. B. Fiske, Field Editor 


Section Spurs Action in 
Case & Fenn Student Branches 


—E. C. Curtis 

An economy run competition between 
the winners of economy runs at Case 
Institute of Technology and Fenn Col- 
lege has been added to the list of Stu- 
dent Branch activities sponsored by 
Cleveland Section. 

The two Student Branches have been 
running separate economy runs an- 
nually, with winners getting over 22 
miles per gallon and nearly 48 ton miles 
per gallon. Now Cleveland Section is 
bringing the two schools together for 
competition. 


Annual Branch Activities 


This new development in the sched- 
ule of Student Branch activities is in 
addition to the annual Student 
Scholarship Presentations and Student 
Banquet. One Enrolled Student in 
each Student Branch is awarded a 
scholarship each year. The presenta- 
tion usually accompanies a plant tour 
and dinner. Then in April, this year 
on April 16, the Section has a Student 
Banquet. The subject of the technical 
paper is one of the Students’ choosing. 
This year the banquet will be held at 
Case Institute and the subject will be 
the Goodyear Rolligon Tire, a discus- 
sion presented at the SAE Annual 
Meeting in Detroit. 


Case Engineering Program 


Case Institute Student Branch is now 
also participating in an engineering 
societies program at the school. Ac- 
cording to this new plan, an hour is 
set aside once a month for an engineer- 
ing society meeting. Each of these 
meetings is sponsored by a different 
society This gives the students a 
broader view of engineering. It also 
enables much larger groups to attend 


and consequently attract better speak- 
ers. This results in about two SAE 
Student Branch sponsored technical 
meetings each year in addition to the 
regular monthly Section and Student 
Branch activities. 


Board Meeting Welcomes 
All Plant Representatives 


Many fresh ideas come to the fore 
each year when Cleveland Section 
yoverning Board devotes one of its 
meetings to open discussion with the 
Section’s Plant Representatives. 


The Feb. 6 Governing Board meeting 
provided the following suggestions: 


1. That plant executives be ap- 
proached for cooperation in the 
membership drive. 


2. That the Section provide meet- 


ings on specialized subjects as well 
as subjects of general interest. 


3. That the Section Governing 
Board send requests for specific 
ideas on specialized meeting sub- 
jects to top executives. 


4. That the Plant Representatives 
Committee send out letters on SAE 
membership to executives sug- 
gested by the representatives. 


Section Chairman T. R. Thoren gave 
the official welcome, naming the Plant 
Representatives as the Section’s “eyes 
and ears.”’ Open discussion gives these 
“eyes and ears” an opportunity for re- 
port and expression. 


Chairman Martin Reports 


Plant Representatives Chairman 
Cecil Martin reported that nine new 
members have been added to Cleve- 
land’s list of representatives. He also 
announced that forms had _. been 
adopted for reporting ticket sales for 
a meeting at a previous meeting. 


Assistant Chairman Reports 


Committee Assistant Chairman D. R. 
McRitchie assured his associates that 
if a Plant Representative will advise 
the names of executives in his com- 
pany, the committee will be happy to 
send out letters on SAE membership. 


une 3 is the date of the next Cleve- 

land Section television program 
The show is part of the Cleveland 
Technical Societies Council series. 
Robert Pejeau, Cleveland Diesel Engine 
Division, GMC has begun preparations 
as chairman of the committee. 
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NORMAN P. MOLLINGER has be- 
come a sales engineer at Ladish Co., 
where he has for many years been in 
the manufacturing department. He 
will concern himself primarily with 
jet engines and airframe forgings. 

Recently, Mollinger talked on com- 
munications problems encountered in 
industry before the Milwaukee Society 
of Production and Method Engineers. 
He dealt primarily with blueprints as 
a communications medium, pointing 
out the wastes in material, manpower, 
and machine time and cost resulting 
from prints which do not spell out a 
practical quality level. He has long 
been a leader in SAE Production Ac- 
tivity work and was for several years 
chairman of the Tractor Production 
Forums. 


JAMES T. MOORE has been ap- 
pointed supervisor of American Motors 
Corp.’s newly created automotive vrod- 
uct planning and information depart- 
ment. He will serve on the automotive 
product planning committee in addi- 
tion to serving as chairman of the new 
product idea committee. 

Moore has been serving as a tech- 
nical adviser for American Motors. He 
is succeeded as technical adviser for the 
new department by CARL CHAKMA- 
KIAN, who has been assistant technical 
adviser. 

At the same time, ROBERT W. 
WOLVERTON has been named plan- 
ning coordinator. He has been coordi- 
nator in advanced planning. 

Wolverton will be responsible for the 
new product coordinating functions, 
and Chakmakian will develop all new 
product information. 


G. E. SMITH has been named assist- 
ant sales manager of the original 
equipment market division of Muskegon 
Piston Ring Co. In this new position, 
he will also be manager of the Detroit 
office of the company. He has been 
with the Detroit office since 1952 and 
with the company since 1947. 


ROBERT TWELLS, president of the 
American Ceramic Society, has been 
elected a director of the First National 
Bank, Fostoria, Ohio. 

Twells, a vice-president of the Elec- 
tric Auto-Lite Corp., is manager of the 
firm’s spark plug division in Fostoria. 


FRED N. EATON is now with Zollner 
Corp., Fort Wayne, Ind. as foundry 
manager. He had held the same posi- 
tion with Aluminum Industries, Inc. 


RUSSELL A. BLANCHARD, general 
sales manager, Detroit Gasket & Manu- 
facturing Co., Detroit, Mich., has been 
elected chairman of the Extruded Prod- 
ucts Division of the Aluminum Associa- 
tion. He was also elected to represent 
the Division on the Association’s board 
of directors. 
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bout 
AE Members 


Mollinger 


Fries Fagan 


VOLLMER W. FRIES, chairman of 
the board and chief executive officer, 
White Sewing Machine Co., has been 
appointed a Life Trustee of Rensselaer 
Polytechnic Institute. He served as a 
term trustee from 1950 to 1954. 


THOMAS Z. FAGAN’S personal 
achievements were honored in a prize- 
winning feature story which appeared 
in the Sidney Record-Enterprise of 
Sidney, N. Y. 

The feature story, headed “The 
Golden Hours,” was written when the 
Sidney Chamber of Commerce and 
Fagan’s friends paid tribute to him 
last year. 

First prize in the “Best Feature Story 
Contest” was awarded the Sidney Rec- 
ord-Enterprise by the New York Press 
Association for the story’s “excellent 
account of personal achievement and 
its significance to an entire commu- 
nity.” 


MICHAEL F. SLATTERY is now 
manager of Business with Prairie Kist 
Foods, Dallas, Texas. He has been a 
lubrication engineer with Sinclair Re- 
fining Co. 


R. J. SOUTHLAND, formerly assist- 
ant chief engineer of Hammond Mfg. 
Corp., a Division of Air Logistics Corp., 
has been promoted to chief sales engi- 
neer in charge of field engineering work 
on both existing and future projects. 


Bright Holaday 


R. S. BRIGHT has been appointed 
group executive of the new Engine and 
Transmission Group of Chrysler Corp. 
This new manufacturing group brings 
together the former forge and foundry 
division, axle and transmission divi- 
sion, and engine division. 

Bright has been serving as general 
manager of the supply division of 
Chrysler. 


WILLIAM M. HOLADAY is now on 
leave from his position as director of 
research for Socony Mobil Oil Co. to 
serve in Research and Development for 
the U. S. Department of Defense in 
Washington, D. C. 

Holaday is a member 
Technical Board elected to 
through 1958. 


of the SAE 
serve 


JOHN W. THORP, aeronautical de- 
sign engineer, has been engaged as a 
design consultant by Ajir Logistics 
Corp., according to an announcement 
by J. F. SCHIRTZINGER, president. 

Thorp was recently in charge of air- 
craft projects for Fletcher Aviation 
and is president of the Thorp Aircraft 
Corp., which for several years has been 
engaged in personal and special pur- 
pose aircraft development. 

In addition to his work on current 
engineering design problems, Thorp 
will work on several special surveys re- 
lated to future Air Logistics programs. 
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MacPherson 


Kettering 


Nagler 


Moseley 
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Fitch 


Kimball 


L. H. NAGLER has become admin- 
istrative engineer of American Motors 
Corp. He formerly was a staff engi- 
neer. 

In addition to his new duties, Nagler 
will continue to coordinate the corpo- 
ration’s automotive safety activities, a 


field in which he has been active for 
several years 
Nagler is active in the Institute of 


Automotive Engineers of Europe, th 
Engineering Society of Detroit, and the 
American Society of Mechanical Engi- 
neers 


J.T. W. MOSELEY is now associated 
with Holley Carburetor Co con- 
sulting engineer. He had previously 
served as chief engineer of Carter Car- 
buretor Corp. 


as a 


CARL W. CENZER has been pro- 
moted to chief engineer in charge of all 
body activities for American Motors 
Corp 

He formerly was on special assign- 
ment in the body-engineecring section 
He had been development engineer for 
Hudson Motor Car Co. from 1944 until 
the Nash-Hudson merger in 1954 


VIRGIL M. EXNER was presented 
the Esquire Magazine Fashion Award 
for “his outstanding achievement in 


the application of fashion to the de- 
sign and styling of 1956 automobiles.” 
director of 


Exner is styling for 
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Johnson Firth 


Chrysler Corp 

He received the award in the form of 
an engraved plaque at the Esquire 
Breakfast in conjunction with the Na- 
tional Association of Retail Clothiers 
and Furnishers Convention 


D. S. KIMBALL, JR., vice-president 
and general manager of the Bendix- 
Westinghouse Automotive Air Brake 
Co., announces the promotion of three 
members of the engineering staff. 

ELLERY R. FITCH has been ap- 
pointed director of research, a newly 
created post. He joined Bendix-West- 
inghouse as chief engineer in 1938 and 
became director of engineering in 1944 
As director of research, he will initiate 
and supervise investigative programs in 
the field of pneumatics and product 
diversification. 

STEPHEN JOHNSON, JR., who has 
been chief engineer since 1947, succeeds 
Fitch as director of engineering. Since 
1930, he has served as general engi- 
neer, superintendent of manufacturing, 
manager of sales engineering, assistant 
sales manager, and chief engineer for 
Bendix- Westinghouse. 

R. VAN DYKE FIRTH has been ad- 
vanced to chief engineer from his post 
as executive engineer. 

Firth joined Bendix-Westinghouse in 
1948 as a project engineer, became re 
search engineer in 1950 and executive 
engineer in June, 1955. 









CHARLES F. KETTERING, a direc- 
tor and research consultant, Gen- 
eral Motors Corp., received the Silver 
Quill award of National Business Pub- 
lications, Inc., “for distinguished serv- 
ices to business and industry through 
research.” 

Presentation of the sterling silver 
trophy was made by L. L. COLBERT, 
president of Chrysler Corp., at the an- 
nual “state of the nation” dinner of 
the business press organization at the 
Statler in Washington, D. C. 


EARLE 8S. MacPHERSON, vice-pres- 
ident—Engineering, Ford Motor Co., 
said that the future growth and pros- 
perity of any manufacturing concern 
depends on the progressiveness and 
soundness of its engineering 

MacPherson spoke at dedication cere- 
monies for his company’s new 3840- 
acre Arizona Proving Ground 25 miles 
south of Kingman, Ariz. 

He said Ford engineers and drivers 
plan to run about 2,250,000 test miles 
at this new Proving Ground this year. 





FRED HEINLEIN, manager of the 
Transportation Department of the Cin- 
cinnati Gas & Electric Co., has retired 
as of March 1 after completing 43 years 
of service This included two years 
with the Army Ajir Service during 
World War I. 

He is a Charter Member 
Cincinnati Section and 
chairman in 1944-1945. 

He is a Past President of the Cin- 
cinnati Chapter of the Automobile Old 
Timers, a member of the Cincinnati 
Chapter of Safety Engineers, member 
of the American Gas Association, and 
a Past President of the Employees Vet- 
erans Club. 


of 
served 


SAE 
as its 


GEORGE H. KUBLIN has retired 
as manager of the Detroit Staff of 
General Motors Overseas Operations 
as of March 1. He has been associated 
with GMC since 1935 

Formerly with Moon Motor Car Co 
as vice-president of engineering and 
with Auburn Auto Co. as chief engi- 
neer, Kublin joined GM Overseas Op- 
erations as chief engineer in 1935. He 
transferred to the Fisher Tank Divi- 
sion as chief engineer in 1941, but re- 
joined Overseas Operations in 1945. He 
was appointed manager of the Detroit 
Staff in 1949. 

Kublin has been a 
since 1919. 

His plans for the future include 
spending the next several months in 
Florida and then returning to Michigan 
for the remainder of the summer. 


member of SAE 


PAUL W. VINSON has become a tech- 
nical engineer with General Electric 
Co., Cincinnati. He has been serving 
as a test engineer with the company. 

As technical engineer he will be con- 
cerned with turbine aerodynamic and 
thermodynamic design. 
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ject:—his favorite—‘‘Dollar 
Metallurgy.” “L. A.” always 
claimed his business station- 
ery had a dollar sign printed 
on it. Hobbies — fishing, 
photography, touring, do-it- 
yourself, and the secular side 
of Biblical times. “L. A.” 
missed being a clergyman by 
an eyelash. Really. 


STM 














In his undergrad days at 
good old Worchester Polytech 
JOHN A. C. WARNER, SAE’s 
top staff executive, was 
chairman of the Student 
Branch of ASME. 


STM 


To most automotive men 
P. V. “PAUL” FARAGHER, 38 
years with ALCOA, is the 
Aluminum Brain. Did you 
know he’s an authority on 
the Civil War? PAUL and 
MRS. F. made their first trip 
to Europe last year. At- 
tended the ISO-ASA Inter- 
national Electro-Chemical 
meeting on Conductors. 















STM 


Best part of Past Prexy 
ERVIN FRUDDEN’s_ Euro- 
pean trip were the two weeks 
with son Bruce in govern- 
ment service at Bordeaux. 
Bruce saved up his leaves so 
he could be with his parents. 










Pardon, please! 
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Somebody Told Me 


The lure of the Golden Gate has pulled MILT DAVIES, 
long time director of research of Caterpillar Tractor Co., back 
to California. MILT is now on the staff of Ed Burks, V.P. and 
director of engineering and research. Works out of the San 
Francisco office and lives on his thriving almond ranch north 
of Frisco. MILT says he’ll be seeing you every year at the 
Earthmoving Industry Conference in Peoria in April and the 
Annual Tractor Meeting in Milwaukee in September. 


STM 


L. A. DANSE, retired GMC materials expert, has a date to 
talk at an ASM meeting at Purdue University in May. Sub- 


STM 


Raslain, favorite Arabian 
horse owned by 1955 SAE 
president ART ROSEN, is said 
to be finest of its breed in the 
US. 


STM 


SAE-SCE (Super Chief En- 
gineers) are still quibbling 
about which team made the 
best run during the train ride 
from California going east 


to the ANNUAL Meeting. 
Mostly aircraft engineers, 


these SAE-SCEers take the 
Super Chief just to see how 
Earth-bound creatures live. 
They Know the engineer so 
well they rate a ride in his 
cab. In groups of two or 
three they “run” the train. 
This year—as JOE FAMME 
tells it—he, BILL HEATH, 
and FRANK FINK “engi- 
neered” from Winslow, Ariz. 
to Gallup, N.M., averaging 72 
mph. Then HERB SHARP 
and J. J. VAN VECHTEN took 
her to Albuquerque. Average 
69.5 mph. BILL NOSTRAND 
and ART BURTON presided 
from Albuquerque to Las 
Vegas, N.M. Average 54 mph. 
BILL and ART point out 
that they had the uphill side 
of a mountain range. Asa 
chord puller VAN got the 
prize for whistle blowing. 


HARRY KNOWLTON isn’t really teaching at an Indian Technical 
College. That was a typo in the March issue. He is teaching ‘‘Metal- 
lurgy for Engineers” at Indiana Technical College, Fort Wayne. 





EDWARD M. NASH has joined Gen- 
eral Electric Co., Aircraft Nuclear 
Propulsion Department, as a principal 
engineer—technical design. 

Nash had been an aeronautical engi- 
neer in the Aircraft Division of Hughes 
Tool Co. 












THOMAS O. NEWBY, who has been 
a detail engineer with Allison Division, 
GMC, is now a development and testing 
engineer with Chrysler Corp. 

































HAROLD S. FORD is a graduate stu- 
dent engineer with Chrysler Corp. He 
graduated from Indiana Technical Col- 
lege in May, 1955. 














DR. SOBHI AHMED ALI has been 
transferred back to Egypt to serve with 
the Shell Company of Egypt in the 
Operations Department. He has been 
in London with Shell Petroleum Co., 
Ltd 


















JACQUE H. PASSINO has been ap- 
pointed executive assistant to the vice- 
president in charge of sales of Willys 
Motors, Inc. In his new position he 
will be responsible for liaison between 
the Willys foreign and domestic sales 
operations and between the sales divi- 
sions and other departments of the 
corporation. 

Passino has been administrative as- 
sistant to the vice-president of sales 
for the past year. 
















WILLIS H. RISSE has been pro- 
moted to the position of assistant chief 
engineer of the United Specialties Co 
He has been with United Specialties 
for 14 years and has lately been serv- 
ing as chief draftsman. 


















JAMES R. LANDIS has moved to the 
Chevrolet Engineering Test Laboratory 
in Warren, Mich., where he serves as 
dynamometer supervisor and fuels and 
lubricants engineer. He had been road 
testing supervisor of the Fuels and Lu- 
bricants Department, General Motors 
Research Staff. 

















JOHN A. MATHE is now serving as 
salesman for the E. F. Houghton Co. uf 
Philadelphia, Pa. He has been chem- 
ical engineer for the Celanese Corp. of 
America. 
















G. F. STACY has joined the Control 
Engineering Co., Detroit, as a sales en- 
gineer. He was an engineering super- 
visor with Chrysler Corp. Automotive 
Body Division, Aircraft Operations. 

Control Engineering is a_ wholly 
owned subsidiary of Jervis B. Webb Co. 


















DR. WILLIAM J. LEVEDAHL is now 
associated with the General Electric 
Co. Knolls Atomic Power Laboratory in 
Schenectady, N. Y. as a nuclear engi- 
neer. 

Levedahl has been a project leader in 
the Engine Fuels Section of the Na- 
tional Bureau of Standards. 













EUGENE V. GRUMMAN, assistant 
works manager for Bullard Co. since 
July, 1955, has been named general 
superintendent. He joined Bullard in 
1943 as a sales contract engineer. 


B. R. TABBERT, former truck sales 
manager for Holley Carburetor Co., has 
been named assistant automotive sales 
manager. He will direct the activities 
of the truck sales department, automo- 
tive service department and education 
departments. 


H. O. MATHEWS, general manager, 
Transportation and Distribution Divi- 
sion, Armour and Co., has been elected 
president of the Private Truck Council 
of America, Inc. Announcement was 
made at the Council’s 17th Annual 
Convention in Cleveland. 

He was also appointed chairman of 
the Council’s Executive Committee 
Serving with him on the Executive 
Committee are: T. A. DRESCHER, 
Borden’s Farm Products, Division of 
Borden Co.; A. B. GORMAN, Esso 
Standard Oil Co.; and G. W. LAURIE, 
Atlantic Refining Co. 

A. B. GORMAN was elected chair- 
man of the board of directors. Also 
serving on the board are: CHARLES 
B. RAWSON, editor of Commercial Car 
Journal; P. E. TOBIN, White Motor 
Co.; and H. O MATHEWS. 


WILLIAM C. NEWBERG, president 
of Dodge Division, Chrysler Corp., was 


named the University of Washington’s 
“most distinguished alumnus” for 1956. 

Newberg, a 1933 graduate of the 
university, is also a vice-president and 
board member of Chrysler Corp. 

The award, known as “Alumnus 
Summa Laude Dignatus,” is given each 
year by the university’s Alumni Associ- 
ation to an outstanding living graduate. 
He will receive an honorary scroll at 
commencement exercises in June, 1956. 


ROBERT P. ROGERS, formerly with 
Mishawaka Division, Bendix Aviation 
Corp., is now in the Advanced Develop- 
ment Division, Avco Mfg. Corp., as 
manager of experimental manufactur- 
ing 


NORMAN B. CHEW has been pro- 
moted to the newly created position of 
assistant chief engineer for Freight- 
liner Corp. He has been an engineer 
for the corporation and is registered as 
a Professional Engineer. 


DAN T. BRADLEY has been named 
to the newly created post of vice-presi- 
dent in charge of engineering and sales 
of Harris Products Co. He has been 
engineering vice-president since 1949. 


GEORGE L. OGDIN, JR, has been 
appointed general sales manager of the 
Fulton Sylphon Division, Robertshaw- 
Fulton Controls Co. 

Ogdin has been associated with the 
company since 1940. He was named as- 
sistant general sales manager in 1953. 
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Tabbert 


Trowbridge Orr 


ROY P. TROWBRIDGE, assistant 
standards engineer, GMC’s Engineering 
Standards Section, has been appointed 
by the Automobile Manufacturers Asso- 
ciation as its representative on the ASA 
Standards Council. He takes the place 
of GEORGE L. McCAIN, who resigned 
because of his recent retirement from 
Chrysler Corp. Trowbridge is chair- 
man of the SAE Parts and Fittings 
Committee and a member of the SAE 
Joint Aeronautical-Automotive Draft- 
ing Subcommittee. 


H. B. ORR, formerly vice-president 
and director of Universal Products Co., 
Inc., prior to the sale of Universal, in 
November, 1955, to Chrysler Corp., has 
established H. B. Orr Co., engineers and 
sales representatives, with offices in the 
Fisher Building, Detroit. 

His company will represent both the 
Kokomo, Ind. and the Douglas Manu- 
facturing Divisions of Kingston Prod- 
ucts Corp., Como Plastics, Inc., and 
D. S. Brown Rubber Co., handling lines 
of mechanical and electrical—metal, 
plastic, and rubber products, for the 
automotive manufacturing industry. 


T. J. AULT, president of Long Mfg. 
Division, Borg-Warner Corp., and Long 
Mfg. Co., Ltd. of Windsor and Oakville, 
Cnt., Can., was the guest speaker at the 
Die Casters’ luncheon of the Automo- 
tive and Aircraft Parts Manufacturers’ 
Association (Canada). His topic was 
“The Role of the Automatic Transmis- 
sion in an Expanding Canada.” 


Mathews Newberg 


Lytle Manhart 


C. H. LYTLE has been appointed dis- 
trict manager of equipment sales for 
Champion Spark Plug Co., according to 
R. A. STRANAHAN, JR. 

With Detroit headquarters, Lytle will 
have responsibility for original equip- 
ment sales in the eastern part of the 
United States. 

Lytle has been a sales engineer for 
the Detroit equipment division since 
1949. 


CHARLES D. MANHART has been 
named assistant to the vice-president 
ot Bendix Aviation Corp. His new re- 
sponsibilities will include coordination 
of aircraft sales for a group of Bendix 
divisions under GEORGE E. STOLL, 
vice-president and group executive of 
Bendix Aviation Corp. He will give 
particular attention to complete sys- 
tems sales. 

Prior to this appointment, Manhart 
was general manager of the aircraft 
products section at the South Bend 
division. 


LEE J. BREGENZER is now plant 
engineer with Vitro Rare Metals Divi- 
sion of Vitro Corp. of America. He is 
in charge of all engineering design 
and selection of processing equipment, 
all plant maintenance and safety, su- 
pervision of construction, and letting 
of all installation and construction 
contracts. 

He had previously been senior design 
engineer with North American Avia- 
tion, Inc. 
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GEORGE eee (6th from right) Honored by Aero-Auto ea Standards Group 
earns ee errs ° os” 


gt ni 


Present are, left to right: 
J. A. Kabrud, Boeing Airplane Co.; 


Technical Board; | 
Noble, (CSA Liaison) 


George McCain Honored 
By Drafting Colleagues 


EMBERS of the SAE Joint Aeronau- 

tical-Automotive Committee on 
drafting practice paid tribute to George 
L. McCain, recently retired from the 
Chrysler Corp., at a dinner given by 
Chrysler at the Park-Shelton Hotel, 
Detroit, during a two-day meeting of 
the committee, February 23 and 24. 

Cc. M. Wright, member of the com- 
mittee, who has been associated with 
McCain at Chrysler for many years, 
did the honors as master of ceremonies. 
Technical Board Chairman R. F. Kohr, 
Ford Motor Co., presented a scroll to 
McCain signed by all of the attending 
members. Kohr is Sponsor of the 
Automotive Drafting Standards Com- 
mittee of which McCain is also a mem- 
ber. 

In recounting the Guest-of-Honor’s 
many SAE technical committee activi- 
ties in all of which he took a leading 
role, Kohr enumerated the following: 
Automotive Drafting Standards Com- 
mittee since its organization in April, 
1947, including chairmanship of two 
subcommittees; Joint Aeronautical- 
Automotive Drafting Committee since 
its start in 1952, for which he handled 
almost single-handed the rewrite and 
editorial job on a dozen or more re- 
drafts of the committee’s work on Di- 
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W. B. Billingham, Hamilton Standard Division, 
John A. Markovics, 
Association; Prof. |. Gerardi, University of Detroit; Roy P. Trowbridge, General Motors Corp.; 
H. Venema, Ford Motor Co.; 
Dominion Engineering Works; C. 


ree 


International Business Machines Corp.; 


George L. McCain, 


mensional Tolerancing; liaison member 
of ASA Subcommittee 5 of Y-14 on 
Dimensional Tolerancing. 

McCain also is chairman of the SAE 
Marine Propeller Shaft and Coupling 
Committee; a member of the SAE 
Parts and Fittings Committee; and 
chairman of its all-important subcom- 
mittee on Gears, Splines, and Serra- 
tions; member of the SAE Trailer Hitch 
Committee; was member of Winter 
Driving Tests Committee operating at 
Clintonville, Wis.; was chairman of 
the first SAE committee on License 
Plate Size which eventually led to the 
adoption next January of the standard 
license plate by all States in the U.S., 
all Provinces of Canada, and all Central 
American countries. 

Outside of direct SAE committee 
activities, McCain is chairman of Tech- 
nical Committee 13 of ASA Committee 
B-5; member of ASA Committee B-6; 
ASA Committee Y-1 and ASA Commit- 
tee Y-32. He is a liaison member of 
the AGMA Gear Committee and has 
just retired as the AMA representative 
on the ASA Standards Council. 

For upwards of a dozen years he was 
a member of the AAA Contest Board 
which ran the Indianapolis 500 mile 
race and for a number of races actu- 
ally worked in the pits. 

McCain has moved six filing cabinets 
filled with SAE Standards and Com- 
mittee data to his basement at home so 
he can continue his SAE activities. 


United Aircraft Corp.; 
Lt.-Col. 
R. F. Kohr, 
retired; Prof. S. B. Elrod, Purdue University and committee chairman; George 
M. Wright, Chrysler Corp.; C. M. Buhl, Budd Co.; 


rege Tat 


Prof. C. H. Springer, University of Illinois; 
A. N. Huddleston, Canadian Standards 


Ford Motor Co. and Chairman of SAE 


and P. G. Belitsos, General Electric Co. 


Symposium Considers 
Checking Steel for Seams 


ORE than 100 members of the ISTC 
(Iron and Steel Technical Commit- 
tee) and their friends attended the 
Symposium on Methods of Detecting 
and Measuring Seams, Jan. 11, ar- 
ranged by Division 30A—Seam Depths 
of the ISTC as an added feature of the 
Annual Meeting. 

John R. Gustafson, Ford Motor Co., 
chairman of Division 30A introduced 
Hamilton Migel, of the Magnafiux 
Corp., who moderated the symposium. 

Carlton Hastings, Nondestructive 
Testing Branch, Watertown Arsenal, 
surveyed available methods and spoke 
on magnetic pick-up instruments. He 
pointed to technical applicability and 
reliability—in other words, consistency 
—as the prime requisite of any method. 
Among the several methods are radi- 
ography, poorest in applicability; pene- 
trant, applicable, but too slow; ultra- 
sonic, extremely sensitive, accuracy 
questionable, and not as good as some 
other methods quantitatively; electro- 
magnetic, sensitive and high speed, 
subject to human element. 

John Smack, Sperry Products, Inc., 
used a series of slides to illustrate the 
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Sealing and Holding 


Separate in New 0- 


L. H. Schmohl, 


EWLY adopted SAE standards 

for O-ring fittings are a coun- 
terpart of the present dryseal 
pipe threads used on 37 deg 
flared- and flareless-type fittings. 

Positive sealing, ease of assem- 
bly and field replacement, and 
simplicity of design are among the 
main advantages seen for the new 
fittings. The Tube, Pipe, Hose, 
and Lubrication Fittings Commit- 
tee developed the new standards. 

Sealing is accomplished by a 
synthetic rubber ring being com- 
pressed in a cavity between the 
fitting and the boss in the pumps, 
valves or other components. A 
straight thread holds the fitting 
to the part. 


Two styles have been included—- 
an adjustable fitting that allows 
the elbow or tee to be positioned 
and then locked in place to the 
boss—a swivel fitting which locks 
the O-ring to the boss and then 
can be rotated to meet the con- 
necting tube. 

Tees, elbows (45 deg and 90 
deg), connectors and plugs have 
been covered for these styles. The 
other outlets of the fittings can 
be of the flareless or 37 deg flared 
type. 

A wide range of pressures can 
be held by the O-ring including 
impulse pressures which are often 
found in hydraulic applications. 
The seal is also intended for air 


Members of the O-Ring Fittings Subcommittee: 


L. H. Schmohl, 


Don Collins 
G.N. Jagemann 
H. H. Schmiel 
D. . Stranberg 


J. F. Ziskal 


Ring Standard 


applications and has been tested 
successfully at temperatures as 
low as —65 F and as high as 212 F. 

In production the use of straight 
threads gives ease of machining 
in such metals as cast iron. The 
crest of the thread is not used for 
sealing as in the case of the dry- 
seal thread, therefore, slight chip- 
ing or imperfections do not destroy 
the seal. Since the fittings can 
be positioned before they are 
tightened a consistent stain is ap- 
plied to the boss preventing warp- 
ing or cracking. The correspond- 
ing dryseal application may re- 
quire that the fitting be positioned 
by further crushing the threads, 
putting extra strain on the boss, 
or leaving the fitting “loose”, 
leading to leakage. However, 
extra work must be done on the 
O-ring boss to produce the cavity 
for the ring. 

In service the O-ring fitting may 
be removed any number of times 
without damaging the fitting or 
boss since a flexible (and replace- 
able) synthetic rubber ring takes 
all the ‘‘squeeze” to provide a seal. 
Since sealing compounds are not 
needed there is no chance for the 
hydraulic fluid to become con- 
taminated 

Until the new standard was de- 
veloped the only standard widely 
used for accessories was the Army 
Navy Design 10050. This design 
required a complex double conical 
surface for the cavity which re- 
sults in extra machining and tool- 
ing operations. The new standard 
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has a simple conical surface which 
is readily machined by a single 
tool. Asa result, the O-ring in the 
new cavity does not undergo the 
extreme distortion which it is sub- 
jected to in an AND 10050 boss. 
This has resulted in higher sealing 
pressures for the new design. 


NEW O-RING FITTING CAN BE POSITIONED BY TWO METHODS. 


The new fittings use less mate- 
rial than the ones incorporated in 
an AND 10050 boss. The hexagon 
dimensions of the fittings and its 
lock nuts have been reduced in the 
1, to the 1 in. sizes. This allows 
the boss and its fittings to be 
adapted to component parts now 





ADIVUSTABLE 4/TTING 


ADITUSTA BLE 


APRIL, 1956 


INTERNAL STRAKG PT 
THRLADP BOSS 


designed for pipe threads without 
seriously effecting major changes 
in design. 

To prevent excessive stocking of 
O-rings and confusion in the field, 
the new standard uses the AN 6290 
ring which had been developed for 
the AND 10050 design. 


See below 


COMVECT OR 
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4-Thread Minimum in 
Proposed Tube Fitting Standard 


W. A. Hertel, 


ODIFICATION of existing SAE To retain a proportional increase gagement and fitting size is ob- 
standards for 45 deg flared for each tube size and thread size, tained. 
tube fittings is well on its way to a0.2 constant has been established Other important modifications 
completion. The Double Flared and added to the determined min- in the SAE 45 deg flared tube fit- 
Tube Fitting subcommittee has imum of four threads engagement. ting include such design features 
already submitted its suggested This factor has been added to as proportioning the hex width, 
redesigns to the main Tube, Pipe, each size of fitting. For example: the hex size for wrenching, and 
Hose and Lubrication Fitting the fitting accommodating the overall dimensions. This applies 
Committee. 3/16 O.D. tube will have four to connectors, unions, nuts, and 
A minimum of four threads is threads engaged ... for the 1/4 shapes. 
provided in the new designs when O.D. tube, 4.2; for the 5/16 O.D. Some 90% of these SAE 45 deg 
fittings are used with double tube 4.4, etc. Consequently a flared tube fittings are made from 
flared annealed copper tubing. linear relation between thread en- free-machining brass. Use of the 


Proposed New Tube Filling Standards 


The new nut and connector for 45 deg flared tube fittings being proposed by the 
‘Double Flared Tube Fitting Subcommittee of the TPHLF Committee. 

Single and double flared tubing can be sealed without leakage while retaining 
strength in the fitting. This is made possible by increasing the thread engagement 
in the 3/16 to 5/8 in. sizes. The weight of the fitting has also been reduced. The 
5/8 in. fitting is used as an illustration of all single and double flared applications. 


Interchangeability between proposed connector and present nut for 5/8 in. size is 
*shown above as an example of the 3/16 to 5/8 in. fittings. 


3 Interchangeability between the proposed nut and present connector for the 5/8 in. 
* size is shown above as an example of the 3/16 to 5/8 in. fittings. 
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new designs will result in sub- 
stantial conservation of this ma- 
terial. 

The modification program was 
aimed to meet all user require- 
ments. And to minimize user 
costs, full consideration was given 
to the interchangeability of exist- 
ing parts with those of the sug- 
gested modified design. Involved 
was giving first consideration to 
thread engagements between male 
and female parts, assuming mini- 
mum interchangeability between 
modified and _. original parts. 
Original fittings were assembled 
without flared tubing—with single 
flared tube and then with double 
flared tubing. Wall thicknesses 
conformed with the standard es- 
tablished in the 1955 SAE Hand- 
book. 


Improvements Indicated 


In the existing standards, sub- 
committee investigation indicated, 
there is insufficient strength due 
to limited thread engagement, 
when used as a double flared tub- 
ing. Indications also were that 
strength must be increased by 
utilizing the unthreaded portion 
between the tube seat and the 
first thread. 

Need for modifications in this 
widely used standard became ap- 
parent from various user experi- 
ences. Recently, for example, one 
of the country’s leading manufac- 
turers of refrigeration units en- 
countered considerable difficulty 
sealing Freon 12, using the origi- 
nal SAE 45 deg flared tube fittings 
with a single flare-annealed cop- 
per tubing. 

The company agreed a possible 
solution to its problem was to 
double flare the tube. By con- 
sidering the double-flared tube, a 
cushioning effect on the material 
was accomplished when torquing 
the tube nut and assured sealing 
without crushing the tube wall 
thickness or galling the sealing 
surfaces. While a double-flared 
tubing accomplished a satisfac- 
tory sealing, the strength of the 
connector was lost due to improper 
thread engagement between the 
male connector and the tube nut. 

This company realized it had a 
problem. To redesign all of its 
nuts and accessories using an 
alternative fitting for connecting 
the tubes represented a tremen- 
dous production problem, and ma- 
terial wise, an increase in overali 
cost. 
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There was no alternative but to 
rework every tube nut in stock. 
This also meant that fitting man- 
ufacturers, who supplied the tube 
nuts, had to retool to furnish an 
out-of-standard part. 


Many Advantages 


Despite these user problems, 
this SAE 45 deg flared fitting has 
such a wide spread in all fields, it 
would be considered almost im- 
practical to delete such an item. 
It is competitive, simple to manu- 
facture, and is in line costwise 
with comparative type fittings. 
These fittings are used in mostly 
low-pressure applications and 
medium high pressure, depending 
on the application and under- 
standing between supplier and 
user. 

The recommended modifications 
will make it much more effectively 
adaptable to future user needs. 

Various combinations of this 
fitting may be referred to in the 
SAE 1955 Handbook, on pages 
748 and 749 (automotive), and 
pages 758 through 1767 (refrigera- 
tion and marine types). 

This type of tube fitting has 
been used in the automotive in- 
dustry for some thirty (30) years, 
and was the original fitting ac- 
cepted by the refrigeration indus- 
try. It has also shown perform- 
ance use in the LPG and machine 
tool industry. Many accessories 
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application of ultrasonics to seams in 
steel products. He also discussed sur- 
face waves and pulse techniques. 

A. K. Saltis, Magnaflux Corp., dis- 
cussed the “Application of Magnetic 
Particle Inspection to Production Test- 
ing of Billets, Bars and Tubes.” He 
feels that the new electronic methods 
seem to discredit magnetic particle in- 
spection especially in steel mills. He 
held that if all the known methods were 
used in steel mills not a single bar 
would get through inspection. 

He pointed out that the magnetic 
particle method is a go and no-go 
method, not a perfectionist’s method. 
but a practical, less sensitive method 
which has cut down steel mill rejects 
greatly. 

W. A. Black, Republic Steel Corp. 
went into the “Probe-Type Eddy-Cur- 
rent Instruments for Seam Detection 
and Depth Measurement.” He held 
that none of the non-destructive test- 
ing methods and equipment are infalli- 
ble. He explained a “seam depth indi- 


Double Flared 
Tube Fittings Subcommittee 


W. A. Hertel, 


ad Co 


A. F. Bernthal 


J. E. Gray 
C. F. Schaening 


p 


W. E. Wise 


. M. Wright 


. N. Wright 


5 3 war 
r Products Div., GN 


of complete units are manufac- 
tured with 45 deg tube flare seat 
for line connections. 


cator” which Republic developed. In 
it the presence and depth of a seam 
lengthens or changes the path of the 
eddy currents in the instrument. The 
depth of the seam for which a signal is 
wanted can be set by adjustment. The 
applicable range of seams is about 0.015 
to 0.120 in. The instrument will not 
work if there is any continuity of mate- 
rial to close the seam. The latest model 
of the indicator gives a direct reading 
of the depth of the seam. 

E. F. Weller, Research Laboratories 
Division, GMC, gave some information 
on a magnetic method of measuring 
seams of a cylindrical piece which reg- 
isters on an oscillograph. 

J. M. Callan, Magnetic Analysis Corp. 
discussed the magnetic analysis method 
as opposed to the eddy current method. 
He said that the speed of the magnetic 
analysis method is up to 200 fpm and 
that 0.001-in. depth can be detected for 
each 1/16-in. of bar. 

Time limitations cut off the lively 
discussion which ensued. 
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PROTECT 


the bearings in 
your product 





It costs so little to replace ordinary 
drain plugs with Lisle Magnetic 
Plugs. And there’s such a BIG dif- 
ference. “Before” and “after” views 
at left show how the powerful mag- 
net in the Lisle Plug pulls abrasive 
metal out of the lubricant in any 
housing or sump where precision 
parts operate in a bath of oil. Re- 
moval of this metal reduces wear. 
Prove.it in your product. 





BEFORE 














AFTER 






Send for Free Sample Lisle Magnetic Plug 
for testing in your product. State size and 
type of plug desired. 


CLARINDA, IOWA 
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DAVID 8S. VAUGHAN, formerly 
project engineer with Paragon Gear 
Works, Taunton, Mass., is now senior 
engineer for Eclipse Machine Division, 
Bendix Aviation Corp 

Before serving with Paragon, 
Vaughan had been associated with 
Goodyear Aircraft and White Motor 
Co 
















HARRY B. STONE has joined Clark 
Equipment Co. as manager of distrib- 
utor sales. He had been manager of 
clutches for Morse Division of Borg- 
Warner Corp. 











JEROME COLLINS is now associated 
with the Garrett Corp., AiResearch 
Industrial Division, as a development 
engineer. He was a design and devei- 
opment engineer with Cummins En- 
gine Co., Inc. 














DAVID WIRTH has been appointed 
national automotive account director 
for Yale Materials Handling Division, 
Yale & Towne Mfg. Co. 

Wirth has been branch manager of 
the Detroit industrial lift truck sales 
and service branch of Yale & Towne. 

















W. BRADLEY STEVENSON, for- 
merly in sales and development for 
Port Huron Sulphite & Paper Co., is 
now with Tucker, Anthony & Co., as 
an analyst. In this position he is con- 
cerned with the analysis of securities 
of the paper industry and contacting 
mills to offer the services of his firm’s 
Paper Department’s economic and re- 
search group, as well as their financial 
services 




































FORREST W. SWARD is now dis- 
trict manager for Chicago area for 
Valve Division of Thompson Products, 
Inc. He had been sales engineer for 
the company. 














REAGAN C. STUNKEL, president of 
National Aircraft Corp., has announced 
the purchase of Mag-Electric Products, 
Inc. as a subsidiary of National Air- 
craft Corp. The new subsidiary is a 
manufacturer of magnetic amplifiers, 
power supplies, delay lines, electronic 
test equipment and transformers for 
defense industries, and components for 
commercial electronic computors. 

Stunkel will serve as president of the 
new subsidiary. 
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HYATT HELPS 
FIREBIRD Ii 
SAVE FUEL! 


Unique regenerator operates in 1300° F 
exhaust on special HYATT Roiler Bearings 


To enable the Firebird II to operate almost 
as economically as a conventional ‘car, GM 
engineers designed a drum-type regener- 
ator which revolves through the gas turbine 
exhaust, recovers 80% of its 1300° F heat, 
and transfers it to the intake air. 


Noordinary bearings, however, could handle 
this job. So HYATT designed special roller 
ROLLER bearings which operate efficiently and de- 
BEARINGS 7 
pendably in this punishing service. Just as 
dependably as do the millions of HYATT 
taper bearings which are used in nearly 
half the automobiles being built today! 


Remember, HYATT is America’s first and 
foremost builder of roller bearings—a major 
source of supply for the automotive indus- 
try. Hyatt Bearings Division of General 


Motors, Harrison, New Jersey. 


WATE nossen cxanncs 


STRAIGHT (|) BARREL |) TAPER () 
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HAROLD J. SNYDER, JR. has 
joined Westinghouse Electric Co. 
Atomic Power Division as a mechan- 
ical engineer. 

Snyder has been sales engineer with 
Noble Co., Oakland, Calif 


WILLIAM A. ULINE has been ap- 
pointed staff assistant to the general 
manager of the Pioneer-Central Divi- 
sion of Bendix Aviation Corp. 

Uline, formerly assistant sales and 
service manager of the Eclipse-Pioneer 
Division, will coordinate sales and 
service activities of Pioneer-Central. 


DAVID RAY VONDY is now owner 
of Constructive Engineering Co., Baton 
Rouge, La. He had been an enginee1 
with Delta Tank Mfg. Co 


... for best engine performance 


Engineered for modern high-compression engine design to give 
accurate temperature control with pressurized cooling systems. 
Speeds warm-up—saves gasoline and oil—reduces engine wear. 
Gets more heat from the car heater. 

Now original equipment on thirty-four (34) leading makes of 
cars, trucks, tractors, commercial vehicles, industrial and ma- 


rine engines. 


Literature sent on request—please use your letterhead. 


W906 
\ Control with Dole 


{ Conaral with Ey TRADE MAR’ 
YDOLE}* 7 
~. &/ 50% 


/ 


ee « Annwersary 


DOLE 


THE DOLE VALVE COMPANY 


1901 Carroll Ave., Chicago 12, Ill. 


Detroit 


Los Angeles 5 


Philadelphia 


JEAN C. DU BUISSON is now a 
flight test engineer with Radioplane 
Co., San Fernando Airport, Van Nuys, 
Calif. He had been a test engineer in 
the Fuel & Engine Test Section of 
Northrop Aircraft, Inc. 


DOUGLAS AGREN, formerly vice- 
president and general manager of In- 
dustrial Wire Cloth Products Corp., has 
been named president of the corpora- 
tion in a reorganization move after 
purchase of Industrial by Purclator 
Products, Inc. 

RICHARD T. KARR, general man- 
ager of Purolator’s equipment sales 
division, becomes a vice-president of 
the reorganized Industrial Wire Cloth 
Products Corp. 


E. K. VON MERTENS, formerly 
branch manager for American Bosch 
Division, American Bosch Arma Corp.., 
is now general manager for Boston 
Electronics Division, Norden - Ketay 
Corp. 


F. RICHARD MERRIAM has joined 
Ford Motor Co. as a product design en- 
gineer in Parts and Equipment Manu- 
facturing. He has been a project engi- 
neer with Electric Auto-Lite Co. 


T. H. TERRY has been appointed 
branch manager of the Cleveland Dis- 
trict for Raybestos-Manhattan, Inc. 
He has been with R/M since 1951 and 
served recently as a sales engineer in 
Cleveland. 

EARL REID, with R/M since 1926, 
retired Feb. 1. He was serving in the 
position of development and sales en- 
gineer at the time of his retirement. 


M. J. TAUP has been appointed ad- 
ministrative assistant to the vice-pres- 
ident—sales, Vickers, Inc. He had 
been manager, mobile products sales 
in Detroit. 


EDWARD N. TOWNSEND, JR., is 
now vice-president of California East- 
ern Aviation, Inc. He had been works 
manager for Lockheed Aircraft Service 
International, Inc. 


GERALD A. JENSEN, who has been 
a lst Lieutenant Project Officer at the 
Air Force Special Weapons Center, 
Kirtland Air Force Base, Albuquerque, 
N. M., has joined the Advanced Devel- 
opment Division, Avco Mfg. Corp. as an 
assistant project engineer. 
CONTINUED ON PAGE 100 
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THE INSIDE. STORY OF A 


REVOLUTIONARY NEW AXLE 


TDA’'s® New TK-500 Series Trailer Axle 


Gives up to 140 Extra Payload Pounds...Simpler Service 


and Inventory...Greater Strength for Greater Safety! 


“Make it stronger ... make it lighter,”’ has become 
an unwritten law laid down by trailer operators 
and manufacturers. These two qualities are vital 
in modern axles. A breakdown means sidelining 
an entire vehicle. And any extra weight cuts into 
payload, reduces profits. 

Here’s why leading fleet operators specify qual- 


ity built, safety tested TK-500 Series axles: 

140 pounds lighter. On a tandem this means 280 
extra payload pounds! 

Torture-tested for rugged dependability! The 
most grueling field and laboratory tests prove the 
TK-500 matches or exceeds the strength of any axle 
of the same capacity. 



































Self aligning camshaft 
brackets 






Load-proportioned 
hot-pierced spindles 





Rustproofed 
chrome-plated 






Assure correct camshaft 
alignment and balanced brake 
application... 






hollow all the way through anchor pins 


for lighter weight. 







with free-rolling 
construction. Give lighter 
weight with maximum 
strength . . . simplify 
maintenance. 











Free rotating brake 
shoe rollers 





Heat-treated steel and open 
web construction guarantee 
free movement. 

No chance of frozen or 
brinelled rollers! 









Heat-treated brake 
camshafts 
100% Heat Treatment gives 
highest torsional strength for 
long, trouble-free service and 


d dable, safe stops. 
Deep case hardened ependable, sate stops 


“a hd 2 
Famous proven “P” series cam roller face 


brakes give you 





insures long camshaft 
* Exclusive Timken® “Econo- life and sure, safe stops! 
liner” tapered brake linings, 
thickest where wear is greatest 
* Nylon bushings for trouble- 
free operation * Rigid one 
piece flange and spider. 
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AXLES 


ROCKWELL SPRING AND AXLE COMPANY 


New lightweight steel hubs 
Plants at: Detroit, Michigan 

Oshkosh, Wisconsin * Utica, New York 
Ashtabula, Kenton and Newark, Ohio 
New Castle, Pennsylvania. 


ET ae Lima lee) Cm: atid 


TAT hoes eet lee) C-) 
ately 
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. 0, ©1956, R S & A Company ; 

3 _— Lightweight nylon camshaft bushings 
a” 

* eae ra World’s Largest Manufacturer of Axles for Trucks, Buses and Trailers Lightweight fiber glass dust shields 
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Alton 
agel 
R. H. MEAD is now industrial repre- 
sentative in Northern Ohio for the 
Cornwell Quality Tools Co. of Moga- L. 


dore, Ohio. He has been western sales 
manager, Universal Lubricating Sys- 
tems, Inc., Oakmond, Pa 



















At last — a low-cost 


RATTLEPROOF 
FASTENER 


Grips securely on hard chome studs 
New heat-treated, spring steel Type “H” 
PUSHNUT Fasteners exert constant ten- 
sion when assembled on unthreaded studs 
or rods of emblems, nameplates, orna- 


ments, etc. 


e@ Four gripping teeth provide maximum gripping action 


© Long, high spring arch maintains tension in service 


e@ Large body size permits easy handling, reduces shop loss 


e@ Turned up ends slide over body deadener, radio grilles 
and plastic surfaces without digging 
© Easily assembled. Hand or power tools, ma 
non-magnetic, available 
Free samples and prices 


gnetic or 


Seal out Water 
Dirt and Dust 


fastening emblems, handles, trim, etc. 


PALNUT Washer Lock Nuts with Sealer 
the functions of a nut, lock 
flat washer and sealer in a one- 
Big savings in parts and 


combine 
washer, 

piece fastener. 
assembly time. 


hex design forces 


Hollow 
e@ Maximum thread sealing to depth of several 


sealer into stud clearance hole— seals 


screw threads : 
e@ Bonded sealer. Clean, plastisol compound does no 


distort or come off during assembly or shipment 

e Easy starting. No binding in threads; permits finger 
starting 

e Resilient locking action avoids stud dama 
dimpling 


ge or body 


Get samples, data, prices 







Subsidiory of United-C 


Regional Sales Office: 730 West Eight Mile 


JOHN A. WATKINS has joined the 
research, development, and engineering 


Mathieson Chemical Corp 
ger of the Fabricating Engineer- 
ing Department at the company’s East 


plants. He has been plant man- Department 

of Atlas Tool and Mfg. Co 
= — DAVID T. DOMAN ha: > ylin- 
lr. DAUGHTRIDGE, JR. is now a pan eonet Soe 


sales engineer with Gulf Oil Corp. in 
Columbia, S.C. He had been product 
applic 


THE PALNUT COMPANY, 70 Glen Road, Mountainside, N. J. 


arr Fastener Corporation 


i 





EDGAR K. LEAVENWORTH is now 
a process engineer in the New York City 
offices of Climax Molybdenum Co. He 
has been with the Climax Research 
Laboratory in Detroit as mechanical 
engineer in charge of the Mechanical 





of the Metals Division of Olin 
He will be 















ton Machine Co., Clinton, Mich. in the 
position of chief engineer He had 
been a project enginee! with Porte) 
Cable Machine Co. 







ation engineer for the company 












W. C. NORDSTROM is now man- 
ager of manufacturing for Standard 
Products Co., Cleveland, Ohio. He has 










has been manager of Reid Products Di- 
vision of the corporation 





JOSEPH GESCHELIN, Detroit edi- 
tor of Automotive Industries, presented 
a Statistical analysis of the probable 
course of yearly motor car production 
extending to the year 1975, together 
with estimates of yearly registrations 
during that period, at the national 
meeting of the American Chemical So- 
ciety. The paper was presented before 
the division of Chemical Marketing and 
Economics. 
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FASTENERS 

















The objective of the meeting, held 
TYPE 7 H Tr during the week of April 8 in Dallas, 
Texas, is to visualize the economic 






trends that will have an influence upon 
the chemical industries. 


1/16”, 3/32”, 1/8” 












MARSHALL VAN WINKLE III is 
now distributor of Dearborn Intercep- 
tor Engine (Marine) with Van Winkle 
Marine Co., Little Silver, N. J. He had 
been a salesman and engineer for Ma- 
rine Motors Sales & Service Co., Point 
Pleasant, N. J 




























ALEXANDER W. HOSIE has joined 
North Clair Motors, Ltd., Toronto 
Ont., Canada as president and general 
manager. He had been sales manage) 
for General Motors Products Truck 
Rental Branch, Toronto. 
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ALBERT O. ROBERTS, JR. is now 
a project engineer with Ford Motor 
Co., Special Products Car Engineering. 
He has held the same position with 
Vickers, Inc. 

Roberts has been very active in SAE 
Detroit Section. In the Detroit Sec- 
tion Junior Activity he served as a 
member of the publicity committee in 
1952-1953, was secretary-treasurer in 
1953-1954, and was chairman of the 
Field Trip Committee in 1954-1955 
During 1955 he served as Detroit Sec- 
tion company representative at Vick- 
ers, Inc 






































Road, Detroit 20, Mich. 
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Enjay Butyl rubber— 


vital artery in newest airliners 


Douglas chooses Enjay Butyl for rubber components of the hydraulic 
systems in many of its famous DC-7 airliners. These components, which 
help assure the dependable operation of everything from wing flaps to 
landing géar, are proving over millions of air miles their durability 
and resistance to wear. 

Versatile Enjay Butyl rubber may well have a place in your operation. 
It will pay you to investigate the many technical advantages it has 
over other types of rubber. Its price and ready availability are advan- 
tages, too. For full information, and for technical assistance in the uses 
of Enjay Butyl, contact the Enjay Company today. 


Pioneer in Petrochemicals 


ENJAY COMPANY, INC., 15 West 5ist Street, New York 19, N. Y. 


Other offices: Akron + Boston « Chicago « Los Angeles + Tulsa 
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BUTYL 


Enjay Buty] is the super-durable rubber 
with outstanding resistance to aging + 
abrasion « tear « chipping « cracking « 
ozone and corona « chemicals « gases 
* heat + cold + sunlight + moisture. 





SPEED UP THE 
FABRICATING, 
FASTENING AND 
ASSEMBLING OF 
METAL PARTS 
WITH 


WUNDIEAUND) 
WELDING NUTS! 


Midland Welding Nuts may be the answer to your 
dreams if you're in a business which fabricates, 
fastens, or assembles metal parts—OR, if you’re a 
designer of products incorporating such parts. 


Midland Welding Nuts are welded to the parts 
to be worked so that bolts can be turned into them 
speedily—without the need for any device to hold 
them in place. 


They're just the ticket for those hard-to-get-at 
places. And they stay put—will not work loose or 
rattle, 


Relied on by manufacturers the world over—and 
specified universally by product designers—Midland 
Welding Nuts will lower your assembly costs, speed 
up operations all along the line for you. 


Write or phone for complete information! 


The MIDLAND STEEL PRODUCTS COMPANY 


6660 Mt. Elliott Avenue * Detroit 11, Michigan 
Export Department: 38 Pearl St., New York, N. Y. 
Manufacturers of 
Automobile and Truck Frames * Air and Vacuum Power Brakes 
Air and Electro-Pneumatic Door Controls 


About SAE Members 


Continued from page 100 


LYSLE A. WOOD has been named 
vice-president and general manager of 
the Pilotless Aircraft Division, Boeing 
Airplane Co. He has been director of 
the division 


JESSE E. WHITE, JR. is now presi- 
dent of Empire Chemical Products Co 
Newark, N. J. He had been manage: 
of Cummins Diesel Sales Corp., New- 
ark 


PAUL C. ACKERMAN, director of 
engineering, Chrysler Corp., recently 
spoke on “Automobiles” at a luncheon 
of the Detroit Rotary Club in the Hotel 
Statler in Detroit 


G. 8S. GERVAIS, who has been trim 
superintendent and automotive trim 
engineer with National Automotive Fi- 
bres, Inc., Los Angeles, is now on spe- 
cial assignment with the staff of the 
vice-president of National Automotive 
Fibres in Detroit 


EMBREE M. KENNEDY is now proda- 
uct engineer, with responsibility for 
product design and processing, with 
General Motors de Mexico. He has 
been with General Motors Overseas 
Operations in Detroit 


HARRISON W. HOLZAPFEL, for- 
merly engineering manager for West- 
ern Air Lines, Inc., has joined the engi- 
neering staff of Garrett Corp.’s AiRe- 
search Manufacturing Division. He 
will fill the position of staff engineer 
for transport systems with AiResearch. 


RICHARD M. WEATHERLY has ac- 
cepted a position with the Design Di- 
vision of the U. S. Naval Station in 
Charleston, S. C. He had been man- 
ager of the Municipal Power & Light 
System, Tarboro, N. C. 


ROBERT E. WEINTRAUT, formers 
automotive engineer with Shell Oil Co 
is a mechanical engineer in the Light 
Machinery and Equipment Division, 
United States Rubber Co 


DONALD R. WORN, formerly junior 
designer for Pratt & Whitney Aircraft, 
Division of United Aircraft Corp., has 
taken the position of design engineer 
with Convair Division, General Dy- 
namics Corp. 
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DRAMATIC LAB TEST PROVES 


SAFETY POWER STEERING 9 
TIMES EASIER THAN MANUAL! 


EFFORT REQUIRED TO LIFT TWO MEN—SIMILAR TO EFFORT OF 
TURNING WHEELS AT STANDSTILL —CUT FROM 25 TO 5S POUNDS 


¥ 
Ae 


| 
el 
a a 
— - 
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Here’s an unusual and convincing demonstration recently made 
in Saginaw’'s Research Laboratory. A standard Safety Power 
Steering gear is linked to a platform carrying two hefty men. 
With the power OFF, the engineer must strain with both hands 
—exert 25 pounds’ pull on wheel rim to lift the men. 


Now the power is switched ON, and the man at the wheel can 
lift the two men on the platform with only 5 pounds’ pull—far, 
far easier than when the gear is operated manually! In fact, 
he does it with one finger. You can turn the wheel of a car at 
a standstill just as easily with Safety Power Steering! 


The secret of this amazing parking ease—almost twice as easy as that 
& I 


of any other power steering—is Saginaw’s exclusive new “parking 


SAGINAW'S NEW “IN LINE” 


POUNDS ON RIM OF STEERING WHEEL 


WORK REQUIRED AT FRONT WHEELS 


valve”. This extra valve, built into the center of the main hydraulic 
SAFETY POWER STEERING ae control valve, automatically limits reaction pressure to 250 psi. This 
a reduces the amount of manual effort needed to turn the wheels, so it 
never exceeds 5 pounds’ pull on the steering wheel. (See chart). On the 
highway, when the car is easier to steer, the “parking valve” does not 
function. This permits normal hydraulic reaction pressure, assuring the 
familiar “feel of the road” and steering stability which have made Safety 
Power Steering by far the most popular type on the market today. 
Saginaw Steering Gear Division of General Motors, Saginaw, Michigan. 


P STEERING 


by 5 aq UnLOLLU 


WORLD’S LARGEST BUILDER OF POWER AND MANUAL STEERING SYSTEMS 
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From FISHIN’ POLES 
to FLYIN’ MACHINES 


HAVE AN SAE MEETING COME TO 
YOU—If you couldn't attend the SAE 
Tractor Production Forum in Milwau- 
kee, Sept. 12, 1955, here’s your chance 
to find out what happened The 
Forum secretaries have extracted the 
most important ideas from the sessions 
and have written concise reports on 


e Evaluating Future Supervisors and 
Specialists 


e Quality Control and Its Relation t« 
- P : Production and Engineering 
Fabricon Plastic Impregnated Materials 


help MAKE GOOD PRODUCTS BETTER! 


e Essential Factors in Manufacturing 
Gears and Heat Treating Techniques 


® Tool Design, Tool Room, Methods 
Engineering . Their Relationship to 


Time was when fly rods. . . like some structural members for airplanes . . . could only Mamufacturins 


be made of bamboo. But not so today. Now, Fabricon plastic impregnated glass 


. . : : . : e Production Control and Its Effect on 
cloth is being used in many secondary airframe assemblies for both commercial and 


Manufacturing 


military aircraft. It's been adopted, too, by manufacturers of fishing equipment as 
© The Future in Welding 


a practical successor to costly bamboo. They say it’s every bit as good . . . and much 


befter in many respects. For glass cloth rods are lighter, stronger, easier to use. e Methods of Controlling Indirect 


. ‘ Mi: artirina st: 
They last much longer . . . require less care and fewer repairs than the best bamboo fanufacturing Costs 


rod ever made. What's more, they've helped “catch"’ a whole new school of avid This special publication (SP-312) can 
anglers by bringing the price of a good fly rod well within the reach of millions. be obtained by writing SAE Special 
Publications Department. Price: $1.50 


Specially treated glass cloth . . . for fishin’ poles and flyin' machines, plus a host to members; $3.00 to nonmembers 


of other diversified things . . . is only one of many plastic impregnated and coated 
materials now being produced by Fabricon to help make good products better. 
Others include: special grades of paper for industrial New Know-How Booklet Ready 


and decorative laminates; asbestos for radiant heat- Part 4 of the popular special publi- 
ing panels; cotton duck for gears and other me- | : % cations series, “Engineering Know-How 
in Engine Design” ‘(SP-143) is now 
available to SAE members for $3.00, 
and to nonmembers for $6.00. This 
other exclusive impregnated materials developed by booklet is the fourth annual compila- 
Fabricon to meet the specific requirements of many , ‘ tion of papers presented at the Mil- 
different products . . . perkaps yours included! P e waukee Lecture Series. Previous book- 
Complete laboratory facilities for de- lets, Parts 1, 2, and 3, have proved 

veloping new products and processes. immensely valuable as references and 

texts to engineering students, as well 

Want more detailed information? Just outline the nature as convenient sources of up-to-date 

of your particular applications and send them in today! professional information. Part 4 con- 


tains the following chapters: 
FABRICON PRODUCTS 


chanical parts; filter papers and cloth for automotive, 


industrial and medical applications; plus a number of 


e Gear Design and Manufacture 


A Division of The EAGLE-PICHER Company e Development of Small Engines 
e Injection Equipment 


1721 W. PLEASANT STREET : 
RIVER ROUGE 18, MICHIGAN e Supercharging 


e Instrumentation 
Special impregnating equipment PLASTIC IMPREGNATED AND COATED MATERIALS ss els ; 
assure uniform quality production. REINFORCED PLASTIC MOLDINGS e Gas Turbines 
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BECAUSE MUSKEGON HAS WHAT IT TAKES 


TO MAKE RINGS BY THE TENS OF MILLIONS! 


It takes real capacity to turn out as 
many rings as Muskegon does — hun- 
dreds of thousands daily! Yet, even 
with this tremendous volume, accu- 
racy is strictly maintained in each and 
every shipment. An operation of this 
scope takes facilities. Muskegon is 
fully equipped to cast and completely 
finish the rings it makes... to care- 
fully handle and quickly produce any 


No matter what the design 
of the individual rings 
needed to fill the grooves 


ring order in quantity. 

With today’s demands for an end- 
less variety of piston ring specifica- 
tions, delivery of quality rings in 
quantity can be a problem. It isn’t 
at Muskegon — so why not see Mus- 
kegon today for your ring require- 
ments? Find out first-hand why more 
than one out of three cars are equipped 
with Muskegon Piston Rings. 


DETROIT OFFICE: 


521 New Center Building 
Telephone: Trinity 2-2113 


of your piston, rely on 
Muskegon as your source. 


aad 
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Rotary Design Cuts slide Rotation of the rotor causes the 
vanes also to rotete and centrifugal 

. . force holds the vanes against the cas- 
Air Compressor Weight ing. Because of the eccentric position- 
ing of the rotors, a compression cycle 

is developed. Ports in the casing pro- 

D. O. MEEK vide entrance and exit passages for ail 

Since oil is used as the cooling me- 

dium, a complete oil system is required 

N the Gardner-Denver two-stage ro- See Fig. 1. A pump circulates the oil 
tary compressor, the rotors are lo- from the oil reservoir through the 
cated eccentrically in a casing and have heat exchanger and filter and injects it 
slots in which are vanes, or blades, that into the compression chambers of the 





ae on EUREKA RADIATORS 


for RUGGED ENDURANCE & MAXIMUM COOLING 





HONEYCOMB 
V-CELL TYPE 


TUBULAR 
na” TYPE TUBULAR 


3/32” x 3/4” “PY TYPE 


Tubes on 5/8” 3/32” x 3/4” 
Centers Tubes on 7/16” 


Centers 


OVER 30 YEARS OF SPECIALIZATION 


For over 30 years, EUREKA Cores and 
Radiators have served the automotive 
industry with utmost dependability. Our 
facilities, equipment, and personnel are 
available for your needs. We welcome the 
opportunity of integrating our specialized 
skills with your needs to help you achieve 
a well-planned production schedule. 
EUREKA RADIATORS 
AND CORES 
for CARS, TRUCKS, TRAC- 


TORS and SPECIAL APPLI- 
CATIONS. 


AUTO RADIATOR Manufacturing Co. 


Guaranteed Radiator Cores Since 1915 
2901-17 INDIANA AVE. 7 CHICAGO 16, ILLINOIS 


What are your requirements? We can build 
Radiators to your order in any type, fo any 
size or shape. Send us your blueprints 

for prompt quotations! 








air compressor. A heat exchanger is 
used to carry away the heat accumu- 
lated in the oil. This is accomplished 
by circulating water from the engine 
radiator through the heat exchangel 


About 2.5 gal of oil per minute pe: 
100 cu ft of air per minute is injected 
into the low pressure stage and the 
same amount into the high pressure 
stage during the compression cycle. At 
time of this injection the oil tempera- 
ture is approximately 140 F. Without 
cooling, the heat of compression from 
0 psig to 100 psig gage would be ap- 
proximately 485 F. Oil injection low- 
ers this air temperature to 190 F and 
reduces the horsepower required to 
compress the air. 

With every 100 cu ft of air leaving 
the air compressor there is also 5 gal 
of oil. This must be separated from 
the air since it is to be cooled and re- 
used. In addition, there is moisture 
in vapor form. Increasing the tem- 
perature of the air increases its ability 
to hold moisture. Therefore, the air 
must be kept at a temperature above 
the dew point while the oil.is being ex- 
tracted, lest the moisture drop out as 
condensate to contaminate the oil 

Accordingly, the oil, water, and ail 
mixture is taken immediately into an 
oil reservoir where it goes through a 
system of baffles which remove all but 
perhaps a fraction of a per cent of the 
oil in solid form. From the oil reser- 
voir the air goes to an oil separator 
comprising an impingement type filter 
which collects the remaining oil par- 
ticles and allows the air and wate 
vapor to pass on through to a receiver. 
On leaving the oil separator, the ail 
temperature is free to drop and some 
moisture is released. From the separ- 
ator a line returns the oil for useful 
purposes 

In this rotary compressor, the oil is 
taken from the oil reservoir at a tem- 
perature of about 190 F by positive dis- 
placement oil pump. It is then pumped 
through a heat exchanger to drop the 
temperature to 140 F. From there it 
goes into the oil filter and then into 
the compressor at a pressure of about 
67 psi 

The water in the system performs 
two functions. It cools the engine and 
cools the oil which is used for cooling 
the air in the compressor 

The water enters the top tank of the 
radiator at about 185 F and leaves the 
bottom tank at approximately 120 F, 
depending upon ambient temperatures. 
It then goes to a second water pump 
of a metering type which circulates it 
to the oil cooler, entering at about 120 
F and leaving the cooler or heat ex- 
changer at about 150 F. The water 
then goes through a coil in the oil 
reservoir to pick up 3 or 4 F in tem- 
perature and then on into the engine 
water circulating pump where it mixes 
with water bypassed directly from the 
water outlet of the engine circulating 
pump. Thus two streams meet, one at 
about 155 F, the other at approximately 
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nnouncing a new SEALED POWER Engineering Achiever 


The CS-50U Side-Sealing Oil Ring 


for high-vacuum engines, sets new performance peaks in— 


SIDE SEALING e Excessive oil cannot escape around the new 
CS-50U Oil Ring under high vacuum conditions caused by 
deceleration, because the crowned spring forces side rails 
snugly against sides of ring groove. 

OIL DRAINAGE « Adequate oil drainage through the ring is 
more important than ever. The new spacer is even more resist- 
ant to sludging and assures fu// flow of oil through ring and 
piston vents. 

LONG LiFe «© Heavy chromed rails assure long life—less 
friction—instant oil control. 

4. EASE OF INSTALLATION « Fast and easy to install—keeps as- 
sembly cost low. 

This ring is already being used as original equipment in 
certain 1956 models. Ideal for replacement service. 


SEALED POWER CORPORATION—MUSKEGON, MICHIGAN—ST. JOHNS, MICHIGAN—ROCHESTER, INDIANA 
DETROIT OFFICE—7-236 GENERAL MOTORS BUILDING—PHONE TRINITY 1-3440 


Sealed Power Piston Rings 


PISTONS*CYLINDER SLEEVES 


Leading Manufacturer of Automotive and Industrial Piston Rings Since 1911 +Largest Producers of Sealing Rings for Automatic Transmissions—Power Steering Units 
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REMEMBER 


The oil soaked streak 
down the middle of 
every road . . . the oil 
puddle on the garage 
floor . . . busted shafts 
and burned bearings 
due to lost lubrication? 


Universal Oil Seals 
changed that picture . . . 
solved these problems 
efficiently and economi- 
cally. There’s a Universal 
seal to fit YOUR require- 
ments too. Over twenty- 
six years of specialized 
oil seal engineering at 
your service. 


We invite your inquiry. 


sy 


i 


i) 


UNIVERSAL 
OIL SEAL CO. 


P.O. BOX 74 
PONTIAC 12, MICH 





Fig. 1—Flow diagram of the air, oil, and water systems of the Gardner-Denver rotary air compressor 


which features compactness and light weight. 


185 F, and on mixing have a tempera- 
ture of about 174 F. 

By disengaging the clutch between 
engine and compressor, the compressor 
cooling oil can be warmed before start- 
ing the compressor. This is a feature 
of value in cold weather. ‘(Paper “Ro- 


Look! No Wheels! 
—The Rolligon Tire 


C. J. FORD 
and 
L. U. G. NILSSON 


HE Rolligon tire, developed to extend 

vehicle mobility, is basically a flexi- 
ble-wall, air-containing roller. It has 
been used with ground bearing pres- 
sures of 3 to 10 psi. With pressures in 
this range, flotation is provided over 
terrain surfaces outside the limits of 
conventionaly tired vehicles. 

The unit ground pressure and the 
tire load determine the tire’s operating 
footprint. Since this pressure is very 
low, the natural footprint is an ex- 
tremely large area with a resultant 
secondary gain in tractive effort as ap- 
plied to off-the-road ground surface 
conditions. 

The concept of operating under 
ground bearing pressures of 3 to 15 
psi requires, by definitions, a tire which 
flexes to an extreme degree. The ex- 
treme flexibility in the Rolligon tire 
results in a ground bearing surface 
which conforms to the natural irregu- 
larities of the terrain surfaces. 

By virtue of the extreme low ground 


tary Air Compressors” was presented at 
SAE Central Illinois Earthmoving In- 
dustry Conference, Peoria, April 13 
1955. It is available in full in multilith 
form from SAE Special Publications 
Department. Price: 35¢ to members, 
60¢ to nonmembers.) 


pressure designed into the tire, the de- 
flection under vehicle loading is com- 
pletely outside the normal concept of 
deflection in conventional tires. De- 
pending upon the factors of load and 
terrain, the deflection may run as high 
as 35% of the total tire diameter. In 
the concept of tire utilization, the basic 
assumption is made that tire pressure 
and deflection are variables, dependent 
upon terrain conditions. 

The low inflation pressures make fo: 
extremely low skin stresses and a con- 
sequent high degree of resistance to 
punctures and _ bruises. Experience 
thus far indicates bruises of the tire 
carcass to be practically nonexistant 
and punctures to occur only when the 
tire encounters an extremely sharp ob- 
ject perpendicular to it. Air is lost 
from a puncture at an extremely low 
rate. The low skin stresses inherent 
in the tire are important for the ex- 
treme flexibility and deflection require- 
ments essential to the low ground bear- 
ing pressure principle. 

Since the Rolligon tire is to all ef- 
fects a combination tire and wheel, 
drive applications have had to be modi- 
fied. The first drive was by means of 
drive rolls on the top periphery of the 
tire. These rolls were also load-bear- 
ing members for the transfer of load 
from the frame to the vehicle tire. A 
mating of tire tread and protrusions on 
the drive rolls produced a combined 
friction and semi-positive drive. 

Preliminary development work on the 
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1 Famous Hot Tip Spark Plugs 

AC ignition engineers and AC ceramics 
technicians teamed to produce an insulator 
that could be recessed away from the center 
electrode to heat faster, burn away combus- 
tion residues that might otherwise deposit 
and foul the plug. These high-efficiency 
spark plugs contribute importantly to de- 
pendable power production—a factor in 
safe operation. 


2 Air Intake Silencer 


AC engineers were first to solve the problem 
of noise created by high-velocity air intake 
at the carburetor. By invention of the res- 
onating-type silencer, AC succeeded in hush- 
ing such noise to an inaudible whisper. Gone 
was the nerve-fraying irritation that natu- 
rally made drivers less alert, cars less safe. 


3 Red Warning Line Speedometer 
To make the speedometer a strong visual 
warning device in addition to its merely in- 
dicating speed, AC engineers introduced the 
warning red line. In horizontal or circular 
application the theory was that the more red 
area shown as speed increased the more 
warning automatically registered in the 
interest of safety and caution. 


4 Combined Fuel and Vacuum Pump 


This instrument gives AC two “firsts” for 
greater safety. When AC introduced the 
mechanical fuel pump the dangers and un- 
certainties of gravity feed and manifold- 
vacuum feed were eliminated. Then AC 
added the Vacuum Pump, which cuts in to 
boost manifold vacuum, keep wiper action 
strong for clear, safe vision. 


AC Know-How is Yours for the Asking 


AC SPARK PLUG 


FLINT— 1300 North Dort Highway . 


THE ELECTRONICS DIVISION OF GENERAL MOTORS 


CHICAGO— Insurance Center Building ° 


DETROIT— Genera! Motors Building 


ADAPTERS (DRIVE) @ AIR CLEANERS @ AIR CLEANERS AND SILENCERS (COMBINATION) © AMMETERS @ BREATHERS (CRANKCASE) @ CAPS (RADIATOR PRESSURE) © FLEXIBLE SHAFT ASSEMBLIES @ FUEL PUMPS © FUEL AND 


VACUUM BOOSTER PUMPS (COMBINATION) @ FUEL FILTERS & STRAINERS @ GASOLINE STRAINERS @ GAUGES—AIR (PRESSURE) © GAUGES—GASOLINE @© GAUGES—OIL (PRESSURE) © GAUGES—TEMPERATURE (WATER, OIL) © OIL 


FILTERS (LUBE) @ PANELS (INSTRUMENT) @ RECIPROCATING VACUUM PUMPS © ROTARY VACUUM PUMPS © SPARK PLUGS © SPEEDOMETERS © TACHOMETERS @ TERMINALS (IGNITION WIRE) © VALVES (CRANKCASE VENTILATION) 


SAE JOURNAL, APRIL, 1956 





too many 
hurdies? 


Are there too many obstructions in your profes- 
sional path? Too many barriers keeping you from 
making the engineering progress you should? 


Then, investigate these opportunities at Fairchild 
Aircraft Division— where you can be sure of a 
clear field to move ahead as fast as you're able 


Aircraft Engineers with supervisory experience 
in one or more of these qualifications: 
Design Project Engineers 
Design Coordinators 
Design Engineers for Sheet Metal Structure, 
Hydraulic Systems, Landing Gears, Con- 
trol Systems, Equipment and Furnishings, 
Electrical and Electronics Installations, 
Power Plant Installations 
Stress Engineers for both Sheet Metal Struc- 
tures and Mechanical Systems 
Weight Control 


Layout Designers and Draftsmen 
Project Coordinators and Administrators 


You'll like the Fairchild working climate, and 
you'll like living in the attractive Cumberland 
Valley —excellent housing, schools, recreational 
facilities . . . close to urban Baltimore and 
Washington. 


Send your resume today to Louis Fahnestock, 
Director of Engineering. 


WHERE THE FUTURE IS MEASURED IN LIGHT-YEARS 


= FAIRCHILD 


AIRCRAFT DIVISION 


* HAGERSTOWN, MARYLAND 


A Division of Fairchild Engine and Airplane Corporation 


Outgrowth of rolligon idea is this 
Rolli-Tanker for transporting and stor- 
ing fuels and other liquids. Inside its 
fuel-proof lining, it can hold 250 gal 
The Rolli-Tanker can roll over the 
ground or float in wate1 For ease in 
handling, the container is mounted on 
hubs and axles and pulled by a draw- 
bar 


ROLLIGON TIRES of 42 « 60 size op- 
erating at 4.5 psi have been fitted to 
this 3 » 3 Dodge Power Wagon 


utilization of axle drive and axle load- 
ing for a Rolligon tired vehicle has 
been successfully concluded. This 
drive has resulted in more efficient 
power use, extreme reduction in rolling 
resistance, a Major increase in speed, 
and reduction in vehicle weight 
(Paper “Goodyear Rolligon Tires—A 
New Approach to Vehicular Mobility” 
was presented at SAE Annual Meeting 
Detroit, Jan. 10, 1956. It is available in 
full in multilith form from SAE Special 
Publications Department. Price: 35¢ 
to members, 60¢ to nonmembers.) 


Multigrade Oils 
Cut Fuel Oil Costs 


A. A. DACH 


UBLISHED reports of the advantages 

of multigrade oils have been based 
primarily on results obtained in labo- 
ratory engines and in passenger car 
fieets. To see if the economies in fuel 
and oil would be large enough to offset 
the increased cost of these oils in a 
truck fleet operation, tests were run 
with six vehicles. 

Vehicles notorious for their oil con- 
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No job too little ...or none too tough 
for BOWER STRAIGHT ROLLER BEARINGS 


A complete line, 
a wide range 
of sizes to fit your 


specific needs 


Square pegs weren't made for round holes. And 
aircraft bearings aren't built for farm equipment, 
either. That's why Bower designs a complete line 
of straight roller bearings—a line broad enough 
to meet any product requirement. 


Jet planes break the sound barrier . . . need 
bearings that'll keep pace. So Bower aircraft 
bearings are engineered with exactness and pre- 
cision to tolerances held to miliionths of an inch. 
Bower tractor bearings, on the other hand, are 
built for ruggedness . . . to take heavy loads and 
real punishment, day after day, month after month. 


Bower Roller Bearings are proved performers 
in every field, for any straight roller bearing 
application. From motors to earthmoving equip- 
ment, they're on the job—cutting maintenance 
and downtime, setting new standards of efficiency 
and economy. Get details on the complete line 
from a Bower engineer. 


Tapered, Straight and Journal Roller Bearings for every field of transportation and industry 


310), 45 0° 


BOWER ROLLER BEARING DIVISION ° FEDERAL-MOGUL-BOWER BEARINGS, INC., DETROIT 14, MICHIGAN 
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sumption were selected for the test so 
that change in consumption would be 
easily noted, and SAE 30, which had 
given satisfactory results, was replaced 
with a multigrade 20W-40. The test 
was run during the month of Novembe1 
1955 and comparison made with 
tests run with MIL-0-2104 oils during 
the warmer month of October 
Although no final conclusions have 
been reached, it was found that gas 
mileage increased from 6.6 to 6.9 mpg 


} 


26.6% After correcting for mileage 
we found use of 20W-40 saved 42 gal of 
as and 7 qt of make-up oil. These 
savings paid for the difference in the 
cost of the oil, which included oil 
changes, and left a net saving of ap- 
proximately $1.95 for the month. 
That is not all of the gain. The 
savings stemming from economy in fuel 
and oil resulted in fewer and quicker 
trips through the servicing island, less 
oil dilution caused by the usual excess 


However, longer tests are needed to 
determine the effect of multigrade oils 
in extending the preventive mainte- 
nance interval. ‘(Paper “Effect of New 
Lubricants on Stretching Out Pre- 
ventive Maintenance Intervals” was 
presented at SAE Annual Meeting, De- 
troit, Jan. 9, 1956. It is available in 
full in multilith form from SAE Spe- 
cial Publications Department. Pric: 
35¢ to members, 60¢ to nonmembers.) 


fuel used in starting, less oil contami- 
nation, and less spark plug deposition. 


Discussion 


Howard L. Willett, Willett Truck 
Leasing Co., suggested that Dach’s op- 
eration might benefit highly from a 
systematic oil analysis program He 
also stressed the importance of setting 
standards for any gas mileage test on 
the type of service and exact age and 
type of vehicle. G. H. Maxwell, Hertz 
Stations, Inc., echoed the need for oil 
analysis and declared it to be a part 
of his instrumentation program. He 
formerly had a 10,000 mile top period 
for oil change but has raised it. 

C. G. Nesholm, United Parcel Service, 
held that greasing periods might be ex- 
tended for high mileage vehicles but 
that periods should be held to reasona- 
ble limits for low mileage ones. Lubri- 
cation periods, he said, offered ex- 
cellent opportunities for inspection of 
tires and underbody parts. 


or 4.5‘ while oil mileage rose from 
an increase of 


128 to 152 miles per qt 
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Turbojet is Known 
By What It Eats Safely 


H. E. CARD 
and 
R. L. MATHIAS 


e Blink and the Tick Spell Safety 
Of all the signals devised for general automotive use, nothing is 
so commanding, so safe as the flashing light. . . . And the heart 
of these signal systems is the Tung-Sol Flasher. 

In addition to the blinking action, the Tung-Sol Flasher pro- 
vides for an instrument panel pilot light. This, plus an audible 
“tick-tick-tick”’, doubly assures the driver his signals are working. 

The fact that the Flasher normally lasts the life of the car is 
indicative of the complete dependability which characterizes all 


URBOJET engines can be designed to 

digest an amazing quantity of for- 
eign objects and bring the aircraft back 
safely. This was proved many times by 
the record of the Westinghouse J34 in 
the Korean campaign. The extent of 
damage depends upon the size, shape, 
and ductility of the object ingested, but 
in no case on record did an engine suf- 
fer complete power loss. 

The reason why the J34 engines did 
not blow up and throw compressoi 
blades in all directions when digesting 
foreign objects is a fourfold one. In 
the first place, the compressor blades 
are made of a relatively ductile steel 
which can bend and tear. Secondly, 
the front rotating stages are husky and 
capable of much abuse. They are de- 
signed to withstand repeated impacts 
without failure. Third, the compressor 
diaphragm vane assemblies are made 
by welding the vanes at each end to 


products manufactured by Tung-Sol, a pioneer in auto lamp 
engineering since the turn of the century. 


TUNG-SOL ELECTRIC INC., NEWARK 4, N. J. 


Sales Offices 
mbus, Culver City, Dallas, Denver 
Newark, Philadelphia, Seattle 


Detroit, Melrose Park (IIl.), 


Canada: Montreal 
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IN THIS IMPROVED PRESSURIZATION PUMP 


ONE AETNA BEARING DOES A 


FORMER TWO BEARING JOB 


RESULT: 
A LIGHTER, SMALLER PUMP WITH 


FEWER PARTS PLUS IMPROVED 
PERFORMANCE AND RELIABILITY 


This recently improved variable displacement 
piston type pump packs more power in less space 
than any other pump made—has, in fact, notably 
higher efficiency with a third less of the weight 
and size of its previous design. 

To achieve this significant miniaturization job 
the pump makers turned to Aetna for assistance 
in ‘“‘shrinking”’ the all-important anti-friction 
bearing units. You see the result here: one 
special, space-conserving Aetna thrust bearing 
tailored to do the job that formerly required two 
conventional-size angular contact bearings. 

This example of how Aetna is helping industry 
compress its products into smaller, cost-cutting 
dimensions is not at all exceptional. For 40 years 
solving difficult friction problems to help make 
good products better has been one of Aetna’s 
most intensified engineering activities. 

We invite you to use that wealth of specialized 
engineering knowledge whenever you have a ball 
bearing, roller bearing or precision parts problem. 


Cross sections showing comparative size of present and previ 
ous bearings. When conserving space is important (as it is in 
everything aeronautic) dimensional savings like this are real 
contributions to the aviation industry. Could your product 
benefit in the same way? 


AETNA BALL AND ROLLER BEARING COMPANY 


Division of Parkersburg-Aetna Corporation 


4602 SCHUBERT AVENUE + CHICAGO 39, ILLINOIS 
In Detroit—S. T. Keller, 2457 Woodward Ave. 


Manufacturers of: Standard and Special Ball Thrust Bearings * Angular Contact Ball Bearings « Radial 
Ball Bearing Mounted Units * Special Roller Bearings + Ball Retainers * Hardened and Ground Washers 
@ Sleeves « Bushings « Miscellaneous Parts 


SAE JOURNAL, APRIL, 1956 113 





inner and outer rings. This double 
shrouding is probably the most impor- 
tant design point and has peer ed itself 
many times. Finally, 5 to 3% in. clear- 
ance between the inlet guide vanes and 
first rotating row is necessary to assure 
a sufficient gap for the first stage to 
tear up foreign objects. In the process 
of tearing up large objects, the blades 
are bent forward and sufficient clear- 
ance must exist so that the blades are 
not bent into the inlet guide vanes 
enough to tear them out. 

One or two of these design provisions 


is not sufficient to insure that a disas- 
trous engine failure will not occur. All 
must be present. If they are not, then 
inlet screens must be used, with result- 
ing increase in cost and performance 
loss, and increase in the problems asso- 
ciated with flying in icing conditions. 
(Paper “Foreign Object Ingestion in 
Turbojet Engines” was presented at 
SAE Annual Meeting, Detroit, Jan. 13, 
1956. It is available in full in multilith 
form from SAE Special Publications 
Department. Price: 35¢ to members, 
60¢ to nonmembers.) 
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AUTOMOTIVE 
RESET 
CIRCUIT 
BREAKERS 


Stop Trouble Before It Starts! 


Yes, these FASCO circuit-breakers protect 
against overloads and shorts instantly... 


automatically ... 


unfailingly . .. thus safe- 


guarding low-voltage electrical equipment 
operation. And they’re available in 8, 10, 15, 


20, 25 or 30 ampere capacities... 


for mounting 


in 1, 2, 3, 4 or 8-unit Fasco brackets. 


Fasco Automatic Reset Circuit Breakers 
are another example of how wise it is to 


CONSULT 


sieneteiinemnemenentn 


. FIRST! 


FASCO 


Oi v ee i 


INDUSTRIES, 


ROCHESTER 


INC. 


2], NEW YORK 


DETROIT OFFICE—12737 PURITAN—PHONE: UN 17476 
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Turbine Bearings 
Must Be More Reliable 


f 


GILBERT C. BARNES 
and 
EARLE A. RYDER 


T is customary to base catalog ratings 

of ball bearings on the probability 
that 10% of the bearings will fail. 
This is not good enough for aircraft 
turbine bearings. Failure cannot be 
tolerated, and the goal must be 100% 
reliability. 

The object of research is to find out 
if the tremendous spread in bearing 
life, amounting to 50 to 1 or 100 to 1, is 
inevitable or can be reduced by taking 
careful thought of the separate factors 
that enter into it. Bearing experi- 
menters usually test at least 30 bear- 
ings of a kind to get statistical results 
The importance of these results from 
the aircraft standpoint is the mini- 
mum life or the maximum load that 
can be sustained indefinitely, rather 
than the average life. It’s fine if the 
scatter can be reduced, but if it can- 
not, there is considerable hope that 
the minimum can be raised substan- 
tially. 

Metallurgy offers the best hope of 
improving ball bearings. The minor 
elements or impurities may have an 
important effect. Witness the various 
modifications of the conventional SAE 
52100 steel that have been tried at 
different times. For instance, the L7 
steel contained a little molybdenum to 
confer deep hardening properties. A 
great many bearings were made of this 
steel at one time. It has some advan- 
tage in the larger sections. 

Another modification is known as 
MHT and contains some aluminum. 
This is supposed to have a little higher 
temperature resistance. But we do 
not know that it has been shown to 
have better fatigue properties. 

If someone can determine what ele- 
ments are good or bad there are still 
several ways to take advantage of this 
knowledge. The first is by using se- 
lected heats. One might mess around 
in the stock room and pick out heats 
with low residuals. A better procedure 
would be to make special heats using 
virgin materials so as to include a 
minimum of dirt and thereby achieve 
a composition that is desirable. 

Vacuum melting is being widely ex- 
perimented with now. This process in 
itself does not necessarily produce an 
excellent heat of steel. Apparently it 
is not yet known just how to proceed 
with vacuum melting to come out with 
an excellent heat. Some heats have 
been good and some heats have been 
no better than conventional material. 
There is great promise in vacuum melt- 
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GM POWER PARADE! 


CHEVROLET 


TEMPERATURES 


MADE 
TO 


ORDER 
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HARRISON COOLS THE ENGINES 
FOR THE FAMOUS FIVE! 


High-compression, high-powered engines call for a high degree 
of cooling! That’s why these five famous GM engines call for 
Harrison. For Harrison radiators can be relied on for efficient, 
economical performance—all-round dependability! In fact, 
Harrison has been first choice with leading automotive manufac- 
turers for over 45 years .. . cooling more cars than any other builder 
by far! What’s more, you'll find Harrison heat exchangers at work 
on all kinds of aviation, marine and industrial equipment. The 
ultra-modern engineering and research facilities at Harrison are 
constantly on the job . . . looking for new and better ways of 

doing the vital job of cooling. If you have a cooling 

problem, look to Harrison for the answer. 


HARRISON RADIATOR DIVISION, GENERAL MOTORS CORP., LOCKPORT, N. Y. 
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ing when enough knowledge is avail- 
able so that every heat can be a good 
one. 

Changes in bearings or other parts 
for the purpose of improving load ca- 
pacity and life have to undergo long 
and painful testing before it is known 
whether or not actual improvement 
has been made. Tests of complete en- 
gines give the final answer, but com- 
paratively few such tests can be run. 
Hence as much work as possible should 
be done first in bench apparatus so 
that a large number of carefully 
planned separate tests can be run 
The next best thing to running com- 
plete engines is to run full size bear- 
ings in bench rigs under conditions 
simulating those existing in the engine. 
This gives some assurance that the 
bearings will perform well when in- 
stalled in the engine. Smaller bear- 
ings can be used for some testing but 
it is dangerous to extrapolate results 
obtained on small bearings to the full 
size engine bearings which range from 
90 to 170 mm bore. 

Several machines have been devel- 
CARBON-G RAPHITE oped for testing one of which, devised 
by Barnes of Pratt & Whitney Aircraft, 


* 
materials and components is shown in Fig. 1. It comprises two 


e rotating drums between which a single 
Boost Efficiency Reduce Costs ial te Sead “ew Geos at eee 


toward each other so that any desired 
force can be exerted on the ball. One 
drum is rotated at about 9000 rpm by 
a motor while the other coasts. As 
presently operated, 16 cycles of stress 
occur on the ball for one revolution of 
the driving drum, giving 8 million 
stress cycles per hour. The ball is 


MECHANICAL 
SHAFT SEALS 


New Stackpole oil seals greatly 
reduce pitting, blistering, spall- 
ing. Many other types for use 
with air, gases, corrosive chemi- 
cals and other liquids. 












MAXIMUM SALT BATH 
RECTIFICATION 


Stackpole Carbon Rods in electric salt bath furnaces 
avoid decarburization. Heating is fast and uniform. 
“Drag out" is minimized, electrode life increased. 


RESISTANCE WELDING 
and BRAZING TIPS 


. that last 3 to 4 times as long. 
Stackpole “F'' treatment minimizes oxidation, 
reduces dressing by 14, assures longer life. 

























POROUS CARBON | §& 
that is 75% AIR | 


A typical example of carbon versa- 
tility, this new Stackpole material has = 
mony potential uses as filters, etc. Has 
high electrical conductivity and high % 
resistance to chemical attack. Is stable Hy 
at high temperatures. “ 






















BALL FATIGUE MACHINE 
SCHEMATIC 





FOR CRITICAL VOLTAGE CONTROL 


Stackpole Carbon Discs (piles) offer maximum control 
efficiency as pressure-sensitive resistance elements over 
a broad range of critical voltage control work. Write 
for catalog. 
















EASY SOLUTIONS TO 
MOLD and DIE PROBLEMS 


Carbon molds and dies are readily formed or 
machined. Extremely high heat capacity plus 
ability to maintain strength at elevated temper- 
atures makes them ideal for foundry, glass 
molding, powder metallurgy and other uses. 













TEST BALL 
AND 
RETAINER 













OTHER STACKPOLE PRODUCTS INCLUDE: BRUSHES 
for all rotating electrical equipment e carbon- 

graphite and metal powder ELECTRICAL CONTACTS 
CHEMICAL ANODES e CATHODIC PROTECTION 
GROUND RODS @ BRAZING BOATS and TRAYS © 
BEARINGS @ TUBE ANODES @ FRICTION SEGMENTS 
@ CLUTCH RINGS @ PUMP VANES @ WELDING ne mec =i Fig. 1—Schematic view of Barnes ball fatigue 
CARBONS @ RESISTANCE WELDING and BRAZING altos camae tah bie cat anes 
TIPS @ SPECTROGRAPHITE © ELECTRIC FURNACE HEATING ELEMENTS © WATER] lation of stress cycles to shorten the time of 


HEATER and PASTEURIZATION ELECTRODES test runs. 

















me-tall fatigue machine. 












and many more. 
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SERVES INDUSTRY 


.. . WITH MORE THAN ie PRODUCTS 


OF THE HIGHEST QUALITY 


From the early days of the automotive industry, the name Auto-Lite—the best-advertised name 
Auto-Lite has earned a reputation for building in the automotive aftermarket. It is reflected, 
products of the highest quality and dependability too, in the established Auto-Lite service facilities 
for cars, trucks, tractors, planes and boats, as throughout the world. Today’s buyers know 
well as for our government and industry. That “You're Always Right . . . With Auto-Lite.” 


quality is reflected in the public acceptance of | THE ELECTRIC AUTO-LITE CO., Toledo 1, Ohio 


y Minyfaadlited GL 


BATTERIES « BUMPERS & GRILLES « CASTINGS—Gray Iron, Zine and 
Aluminum « HEADLIGHT DIMMERS « FUEL PUMPS * GENERATORS 
HORNS « IGNITION UNITS « INSTRUMENTS & GAUGES « LIGHTING 
UNITS + METAL FABRICATED ASSEMBLIES « MOTORS—AUTOMOTIVE 
FRACTIONAL « STARTING MOTORS « SPEEDOMETERS » SPEEDOMETER 
CABLE « PLASTICS « SEAT AND WINDOW MOVING MECHANISMS 
SPARK PLUGS « SWITCHES « WINDSHIELD WIPERS « WIRE & CABLE 
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steered so that all stresses are applied 
on one equator. 

This rig has the advantage of pro- 
viding almost unlimited load capacity 
and permitting a very rapid accumula- 
tion of stress cycles so that test runs 
can be made in much shorter time than 
by other methods. (Paper “A Look at 
Some Turbine Bearing Problems” was 
presented at SAE Annual Meeting, 
Jan. 13, 1956. It is available in full 
in multilith form from SAE Special 
Publications Department. Price: 35¢ 
to members, 60¢ to nonmembers.) 
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On giant diesel locomotives . . 
radiator applications as far as space limitations, power concen- 
tration, and vibration characteristics are concerned . . . you'll 
find Yates-American radiators specified as the radiators that 
can take rough going, and like it! So whatever your products 
... if you require the best in radiators, write today for complete 
information and descriptive literature on Yates-American 


radiators for all purposes, 


. California Representative: 
E. E. RICHTER & SON, Emeryville, Calif. 
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Based on Discussion 


Leland D. Cobb 
and 
Bryce T. Ruley 


HE basing of catalog life on 10% 

failure is not something inherent in 
our philosophy. It’s merely the prag- 
matic acceptance of conditions now 
existing for bearings made of standard 
materials by standard production 
methods. 


We expect ultimately to be 





















































































































































. one of the toughest of all 
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abie to catalog life of bearings, at least 
of high precision bearings, on the basis 
of a true .ninimum life. It may be 
possible to establish a fatigue limit, but 
this will take considerable research 
and development work. 

Our optimism toward the establish- 
ment of a true minimum life rests on 
the observation that a large proportion 


of early failures can be traced to a 
beginning at a non-metallic inclusion 
or to a _ stress concentration point 


which might be eliminated by improved 
production methods. However, work 
still needs to be done to establish all 
the types of microscopic and _ sub- 
microscopic stress raisers which can 
initiate early fatigue failures. 

The number and size of inclusions 
can be materially reduced in closely 
controlled vacuum melted steel or steel 
made by some similar process. In ad- 
dition, great progress is being made 
in automatic inspection methods of 
checking bearing parts for processing 
and material defects at or near the 
surface. While present methods can- 
not cull out all defects to a depth 
greater than that at which the maxi- 
mum equivalent stress occurs, it does 
not seem too much to expect this goal 
to be attained soon. 

It may be possible to establish a 
fatigue limit by the judicious use of 
very clean material, processing to get 
an advantageous residual stress pat- 
tern, and controlling very closely the 
design dimensions of the bearing 
However, considering the very high 
loads to which the bearings are sub- 
ject it may be more efficient to design 
for a minimum life and replace, rather 
than to attempt to hold the maximum 


equivalent stress below the fatigue 
limit. 

At temperatures above 350 F the 
problems become progressively more 
difficult. Suitable lubrication is cur- 
rently an unsolved problem. There is 


difficulty in maintaining proper resid- 
ual stress patterns. In fact, many ol 
the relevant physical properties of 
materials are unknown. Yet even 
this problem is not an impossible one 
as bearings are currently being run at 
high temperatures and high speeds for 
short periods of time. The problem is 
merely a quantitive one of increasing 
the load-carrying ability and making 
the life of the individual bearings 
longer and more predictable 








Arthur S 
and 
D. Lundquist 


Irwin 





E do not have data on low load test- 

ing of ball bearings. In order to 
utilize our test equipment fully, it has 
become standard practice to test bear- 
ings under high loads, which result in 
lowered test lives. To accumulate long 
life (low load) data on the classical 
group of 30 bearings would require 
about 35 bearing test years. 


SAE JOURNAL, APRIL, 1956 





* 
7 
Whhhixkn 
MN 
Wa 


People who write ads are not supposed to know a 
great deal about equations like these, and frankly 
we don’t. But we have the feeling you recognize 
them as basic to the development of inertial guid- 
ance systems. More specifically, we understand 
they are the vector equations which, in effect, must 
be mechanized through the use of either digital or 
analog techniques. 

AUTONETICS, a division of North American 
Aviation, Inc., has been implementing these and 
other mathematical truths for more than 10 years. 
This work is in the hands and minds of the engi- 
neers and scientists in our 2,200-man engineering 
department. They have achieved outstanding re- 
sults in producing complete guidance systems for 
airplanes and missiles. Also, important precision 
elements of such systems have been developed 


AUTOMATIC CONTROLS MAN 
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through a complete understanding of these and 
other equations. 

AUTONETICS has complete facilities for the re- 
search, development, design flight test and manu- 
facture of inertial guidance systems...as well as 
autopilots, armament controls, computers and 
special products. 

If your professional interest is stimulated by this 
advertisement, and you would like to know more 
about AUTONETICS — please write: AUTONETICS, 
Dept. SAE-N, 12214 Lakewood Blvd., Downey, 


California. 


Autonetics 


A DIVISION OF NORTH AMERICAN AVIATION, INC 


HAS NEVER evi. Ty SEroORe 





Trained Analyst Can 
Up Your Tire Mileage 


more without a 


GEORGE M. SPROWLS 


EHICLES traveling at relatively high 
speeds for distances of 100 miles 01 


higher 


See 
—— 


| gprmmeren eon 
al 


ih 


= 


stop develop much 


tire temperatures than those 


PAYLOADER 
Vaca % be TOUGH! 


<2 
ITT 


mice 134 


i a ee 


operating in normal traffic 


the-road highways. 


type of tire 
withstand the 


be expected unless a 
used that will 
temperatures. 

The abrasiveness of 


is even more serious on lower 


tires. 


quality tires 


ORG 


AND 


ECK 
CONVERTER and CLUTCH 


are coupled in the husky new Model HA 
“PAYLOADER” to give it a rugged, 
trouble-free TORQUE CONVERTER 
DRIVE which multiplies output and pro- 
vides smooth, shockless power flow for 


severe service. 


Whatever your clutch or converter appli- 
cation, consult our engineering depart- 
ment without obligation. Like Hough, 
you can always depend on Borg & Beck 
to come up with the right answer. 


BORG-WARNER CORPORATION 


Chicago 38, Illinois 


on over- 
On such turnpike 
travel excessive carcass failures may 


higher 


road surfaces 
can affect the tread wear of first qual- 
ity tires as much as 40% and the effect 
grade 
The more severe the operation, 
the greater the advantage in using top 


Underload as well as overload on 
drive axle will cause fast tread wear 
Underload wear is caused by slippage, 
while overload wear is due to traction 
and higher tire temperatures from in- 
creased flexing. 

Some operating conditions affecting 
tire mileage can be changed, others 
cannot. To find out whether you are 
operating your tires properly and get- 
ting the mileage you should out of 
them, you should call in a tire analyst 
to tell you if you are making par for 
the course. 

Recently a tire analyst was asked 
to determine the cause of a tire fire 
that burned a large hole in the alumi- 
num panel of a trailer. His investiga- 
tion revealed that 22-in. rims had been 
replaced with 20-in. rims to get larger 
payload cube, thus reducing to 0.5 in. 
the clearance between brake drum and 
rim. Part of the route traveled re- 
quired considerab)y braking and much 
of the brake drum heat had evidently 
been transferred to the rim. This 
heat, together with that generated by 
the flexing of the tire, was sufficient to 
cause several tire carcass failures and 
a few fires. 

Recent tests have shown that infla- 
tion pressure and the load on tires 
has a definite bearing on the internal 
temperatures developed within the tire. 
It has also been found that tires with 
nylon carcasses are less of a fire hazard 
than those with rayon carcasses. 
(Paper “How to Make Your Tires 
Help Your Business” was presented at 
SAE Golden Anniversary Transporta- 
tion Meeting, St. Louis, Nov. 2, 1955. 
It is available in full in multilith form 
from SAE Special Publications De- 
partment. Price: 35¢ to members, 60¢ 
to nonmembers.) 


Nitrogen Plays Part 
In Engine Deposition 


R. S. SPINDT 
COURT L. WOLFE 


and 
DONALD R. STEVENS 


Complete paper will appear in 1956 
SAE Transactions 


NGINE varnish, the organic binder in 

engine deposits, results in large part 
from reactions of nitrogen dioxide with 
gasoline constitutents. Typical de- 
posits from many types of service re- 
veal an appreciabie nitrogen content of 
which at least a part was presented in 
aliphatic nitro compounds. 


Investigation has disclosed that 
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How th you know then an engine neerk ateriton 7” 


We 


...you get the 
Complete 
Answer 
from the 
built-in 


VEEDER- 
ROOT 


Rev-Counter 


0000cccc lll 587888585 elell lll [lle e cece o aE 


These rugged counters record the shaft-revolu- 
tions of engines, generators, compressors, 
heaters and other equipment. So you dnd your 
customers can see at a glance how your equip- 
ment is holding up to its guarantee . . . whether 
it needs replacement parts . . . when routine 
maintenance is coming due. 
That’s why it pays, in de- 
signing engines of any type, to 
build-in the genuine Veeder- 
Root Rev-Counter as a stand- 
ard integral part ... as has 
been done for many years by 
leading builders of tractors 
and aircraft. 
Take note, too, that this 
counter is available with ta- 
chometer take-off . . . and that 
it may be furnished geared to 
any engine rpm. So build up 
your sales... build the Veeder- 
Root Rev-Counter into your 
product. Write: 


” STOCKS OF STANDARD COUNTERS AVAILABLE AT 
VEEDER-ROOT INCORPORATED Greenville, S. C. * Chicago 6, Ill. « New York 19, .N. Y. « Los Angeles « San Francisco 


HARTFORD 2, CONNECTICUT Montreal 2, Canada «+ Offices and Agents in Other Principal Cities 
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amounts of 
thermodynamic 
calculated flame 
present in engine 
Kinetic studies on a 
indicate that these 
predicted. 

With respect to 
fuel-formed deposits 
onstrated that only under conditions 
leading to appreciable nitrogen fixa- 
tion does heavy engine varnish occu! 
Operation at rich mixtures, or with a 
nitrogen-free atmosphere, results in 
very little engine deposition 

It is possible to precontaminate an 
oil by adding unsaturated gasoline 
diluent and reacting a part of it with 
nitrogen dioxide. The reaction prod- 
ucts, dispersed in the oil, will plate out 
as a typical piston varnish when the 
mixture is used as a lubricant. This 
result suggests that nitrogen dioxide 
can react with gasoline hydrocarbons 
alone to give products that will yield 
varnishes 

Since, in general, commercial engine 
oils are fairly resistant to oxidation, it 
is likely that current deposit problems 
result from the nature of the fuel and 
the prevailing operating conditions 
At the low temperature characteristic 
of average driving it appears that lean 


nitric oxide approaching 
equilibrium at the 
temperature may be 
exhaust gases 
simplified basis 
results could be 


low-temperature 


tests have dem- 


mixtures with the consequent high 
nitrogen oxide content contribute much 
to the formation of varnish. (Paper 
“Nitrogen Oxides, Combustion, and 
Engine Deposits” was presented at SAE 
Golden Anniversary Fuels and Lubri- 
cants Meeting, Philadelphia, Nov. 9, 
1955. It is available in full in multi- 
lith form from SAE Special Publica- 
tions Department. Price: 35¢ to mem- 
bers, 60¢ to nonmembers.) 


Curves Help Select 
Basic Jet Engine Cycle 


RAYMOND CAPIAUX 


NLESS the basic jet engine cycle is 
properly selected there may be great 
waste of time and money. If an ex- 
tremely conservative configuration o1 
set of cycle parameters is used in order 


QUALITY 
DIE FORGINGS 


FROM VITAL AVIATION DROP FORGINGS 


to DIESEL CRANKSHAFTS 
WEIGHING UP TO 4000 LBS. 


THE PARK DROP FORGE CO. 


Gordon Park at E. 79th. 


Cleveland 3, Ohio 


to simplify an engine and reduce the 
cevelopment task, poor performance 
will result. If, on the other hand, pure 
thermodynamic calculations indicate 
an apparent optimum, work proceeds 
on an extremely complicated configura- 
tion. To avoid these pitfalls there 
must be a thorough understanding of 
the effect of incremental changes in 
system parameters on the overall per- 
formance. 

In this paper the author presents a 
quick method for estimating the change 
of thrust and specific fuel consumption 
of a jet engine if one or several of the 
component parameters vary slightly. 
Working curves are given by which cor- 
rection of an existing jet engine per- 
formance is made. (Paper “A Method 
for Correcting Existing Jet Engine Per- 
formance” was presented at SAE An- 
nual Meeting, Detroit, Jan. 13, 1956 
It is available in full in multilith form 
from SAE Special Publications Depart- 
ment. Price: 35¢ to members, 60¢ to 
nonmembers.) 


Tighten P.M. Program 
To Curb Human Failings 


J. H. DOLAN 


OSTS are the index by which the 

success of a maintenance program 
is judged. The maintenance depart- 
ment superintendent must be con- 
cerned with them constantly, not only 
in direct mechanical operations but in 
the specifications of brands and quality 
of repair and replacement materials. 

The lowest maintenance costs are 
not indicative of the best maintenance 
program. A vehicle out of use for a 
long period of time does not acquire 
much maintenance cost; neither does 
it bring in revenue. A tightly ad- 
ministered maintenance program will 
achieve maximum operation of equip- 
ment at an equitable cost for its main- 
tenance. 

In general, a combination of exces- 
sive inspection costs and no failures 
indicates the need for lengthening the 
period between inspections. Con- 
versely, too frequent break-downs and 
failure of minor parts resulting in de- 
struction of expensive components in- 
dicate the need for shortening the 
interval. (Paper “Tightening Up A 
Preventive Maintenance Program” was 
presented at SAE Annual Meeting, Jan 
9, 1956. It is available in full in multi- 
lith form from SAE Special Publica- 
tions Department. Price: 35¢ to mem- 
bers, 60¢ to nonmembers.) 
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New Members Qualified 


These applicants qualified for ad- 
mission to the Society between Feb 
10, 1956 and Mar. 10, 1956. Grades 
of membership are: (M) Member; (A) 
Associate; (J) Junior. 


Alberta Group 
Guy B. Wilders (A). 


Buffalo Section 


Johannes M. A. Van der Horst (M). 


Canadian Section 


Ronald M. Davies 
Derumaux (M), 


(J), 
James F. T 


Alfred E. 
‘aylor (M). 


Central Illinois Section 
B. Burkdoll (M), Jack E. 


Charles R. Hudson (J), Wil- 
Jarvis (J), Gerald K. Schuman 


Francis 
Fair (J), 
liam C 
(A). 


Chicago Section 


James Calvin Anton (J), 
Laser (A), David C. McVey 
Mitchell (J), William G. T 
Paul R. Wiley (A). 


John A 
(M), Jack 
“albott (M), 


Cincinnati Section 


Jerard M. Pederson 
Sheets (J), 


(M), James R. 
John B. Silverwood (M). 


Cleveland Section 

Willard W. Brown (A), 
Burrows (J), C. Robert 
Harold A. Rippl (M). 


James G. 
Case (M), 


Dayton Section 


Walter C. Klank, Jr 
Zambon (M). 


(M), Louis B 


Detroit Section 


Georg 
W. Bear 


ye E. Altmansberger (A), Arthur 

(A), Joseph F. Bertsch (M), 
Alfred T. Bryant (M), Willard C. Cox 
(M), William J. English, Jr. (J), Ed- 
ward C. Frank (A), Dr, L. R. Hafstad 
(M), Leonard A. Hamel (M), Kai H. 
Hansen (M), Richard L. Levenick (A), 
Richard C. Lewis (A), Eli R. Lupin 
(M), Harlan L. MacDowell (M), James 
L. McCurdy (M), Joseph Mlinaz (J), 
Rexford Moulton (M), Richard L 
Myers (J), Richard L. Nietert (M), 
William F. Peschel (M), Ralph E. Ray- 
mond (M), Albert L. Reynolds (A), 
Walter L. Scott (A), Robert H. Smith 
(J), William H. Swank (M), Dan Rus- 
sell Test (J), Robert M. Thompson, Jr 
(J), Delvin R. Weiland (J), H. W. 
Weinberg (M). 


Indiana Section 
Harry Fackenthal (M). 
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Kansas City Section 
L. Wayne Beal (A). 


Metropolitan Section 


Elmer Graham Bull (M), Louis C. 
Dagne (J), George K. Fischer (M), 
C. Lyndall Knapp (M), Russel R. Mock 
(M), Ted Powell (A), John L. Webster 
(M), Paul K. Wilson (M). 


Mid-Continent Section 


Howard J. Passage (A), 
Spender (A). 


Raymond F. 


Mid-Michigan Section 
Irving M. Niemi (J). 


New England Section 


George B. Coover (M), 
finger, Jr. (A). 


Ray L. Heffle- 


Northern California Section 


Ralph W. Henderlong (A 
Markham (M). 


), Glen V 


Philadelphia Section 


J. William Blattenberger (M), Daniel 
Grudin (M), Philip N. Thomas (J). 


B©EOGBOO 


ROCKFORD CLUTCHES, of all types 
and sizes up to 18”, are thoroughly 
tested for torque capacity — with 
this powerful, accurate Dynamome- 


ter. Arranged with an Automatic 


gineers utilize our 
extensive clutch test- 
ing equipment to de- 
velop more efficient 
clutches for your 
products. 


LOADED 


Cycling Device, this 
Dynamome#ter is also 
used for severe wear 
testing of facings, 
linkage, splines, etc. 
Let ROCKFORD en- 


ROCKFORD 
Clutch Division 
BORG-WARNER 


316 Catherine St. 


Rockford, 


CYLYUYTYCYHYEYS: 
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How many 
design engineers 


would you have to hire? 


Problem: How to increase your machine’s work-capacity by 40 per- 
cent—or more. 


Problem: How to develop a power-shift transmission that eliminates 
foot-clutching. 


Problem: How to design an axle which transmits torque to wheels 
effectively and practically eliminates broken shafts. 


Problem: How to achieve all these benefits by creating an integrated 
power train designed for your machine. 


Answer to all four: Consult Clark. 


Here, available to you and not for hire, is a full staff of competent 
engineers: good men saturated with the practical experience gained 
through more than 50 years of good engineering focused on this Vital 
Area of machine performance: ENGINE POWER TRANSMISSION. 


There, spelled out, is the primary function of this Company: 


« To develop better power transmission systems 
for busy concerns that have neither the time 
nor the development manpower to do that work 
themselves. 


Putting that usefulness to work for your own benefit is easy: Your 
personnel and Clark’s, sitting around a table together, talking about 
improving your product. It has worked exceedingly well for a number of 
leading concerns— invariably proves to be ‘‘good business’’ for both 
parties. Good first step: write a letter to: 


CLARK CLARK EQUIPMENT COMPANY 
Automotive Division 


St SBM Buchanan 5, Michigan 


New Members Qualified 


continued 


San Diego Section 


Henry K. Nowak (J), John Spasoff 
(M). 


Southern California Section 


Leo M. Blom, Jr. (J), Raymond G 
Booth (M), William S. Coleman (J), 
Ray E. Huffaker (M), D. L. Phillips 
(M), Edwin V. Stephens (J), Harold 


| B. Stormfeltz, Jr. (J), Douglas G 


Thompson (M). 


Southern New England Section 
Russell J. Haigis (M), Richard F. 


O'Donnell (J), Donald E. Parker (M) 


Syracuse Section 
Alex Kerr (A) 


Texas Section 


Louis L. Finch (M), Leland D. Pen- 
delton (J). 


Texas Gulf Coast Section 


Louis F. King (A), Henry O. Womack 
(A). 


Twin City Section 
Darwin C. Hentz (M). 


Virginia Section 


Douglas V. Bralley ‘A), Marion G. 
Runge (A). 


Washington Section 


Donald T. Gregory (J), Charles W 
Hess, Jr. (A). 


Williamsport Group 
Karl A. Domeisen (M). 


Outside Section Territory 


Luther C. Butler (A), Jack E. Cooper 
(A), Frank R. Dew (J), Robert J. 
Dorgan (J), Fred C. Ewert (M), 
Kristjan M. Oddson (M), Charles W. 
Ray (M), Delmar C. Schrepple (M). 


Foreign 

Horace Charles Dean (M), Australia; 
Carlos Gallegos (J), Mexico; R. N. 
Misra (J), India; Gopalsami Dorasami 
Naidu (M), India; John M. Nuttall 
(M), Germany; Adrien Paris (M), 
Holland; Alex F. Schweizer (M), West 
Germany. 
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CABIN PRESSURE 
CONTROLLER 


1 lb, OUTFLOW VALVE 


(poppet) 
executive airplane 


6.8 ib. OUTFLOW VALVE 


(poppet) 


commercial transport 
2.0 Ib. OUTFLOW VALVE 
(poppet) 
, military cargo 


oT 


esl 
OUTFLOW VALVE 
| erecrescceae ame 


17.5 lb, OUTFLOW VALVE 
(butterfly) 
military transport 


5.5 Ib. OUTFLOW VALVE 


(poppet) 
military transport 


@ 


4.4 |b. OUTFLOW VALVE 


(poppet) 
commercial transport 


13.3 Ib. OUTFLOW VALVE 
(butterfly) 
commercial transport 


Two unit pressure control 


FOR ALL SIZES OF AIRCRAFT CABINS 


Simple, proved AiResearch pneumatic system operates 
independently...requires no outside power 


The two elements of the complete 
AiResearch cabin pressure control 
system are a pneumatic controller 
and an associated outflow valve. 
Only calibration is required to 
adapt the controller to various air- 
craft cabin pressure requirements. 


Minimum or no servicing is needed. 


The outflow valve is a simple dia- 
phragm and spring operated valve 
connected to the controller by a 
pneumatic line. It may also serve 
as a safety valve under emergency 
conditions. 

An electrical or pneumatic over- 


ride can be provided to give the 


pilot manual control whenever 
conditions warrant it. 

This system is immediately avail- 
able for all aircraft models. Your 
inquiry is invited. 

Qualified engineers are needed 
now for unexcelled career oppor- 


tunities. Write for information. 


CORPORATION 


AiResearch Manufacturing Divisions 


Los Angeles 45, California « Phoenix, Arizona 


THE 


PNEUMATIC VALVES AND CONTROLS + TEMPERATURE CONTROLS 
ELECTRONIC COMPUTERS AND CONTROLS 


125 


Designers and manufacturers of aircraft systems and components: nermetravion systems + 


CABIN AIR COMPRESSORS + TURBINE MOTORS + GAS TURBINE ENGINES + CABIN PRESSURE CONTROLS * HEAT TRANSFER EQUIPMENT + ELECTRO-MECHANICAL EQUIPMENT + 
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Applications Received 


The applications for membership 
received between Feb. 10, 1956 and Mar 
10, 1956 are listed below. 


Alberta Group 
Hugh A. Beck. 


Atlanta Section 


Paul A. Miller, Angelo F. Palmisano, 
Richard D. Petersen. 


Baltimore Section 
J. Forrest Collins, Jr. 


British Columbia Section 


David G. Hepburn, 
Pizzagalli. 


John Peter 


JOHNSON Lap 


a> ; : 
:) keep pace with today’s engines 


Continual experimentation and excel- 


» 


lent manufacturing methods show a steady 


product improvement that make JOHNSON 
TAPPETS worthy of your consideration. 


Only proven materials, covering a range 

of steel, chilled iron, and various iron alloys are 

used in the manufacture of JOHNSON TAPPETS, providing greater 
strength, light weight and increased wear resistance. 

Serving the AUTOMOTIVE — AIRCRAFT — FARM — 
INDUSTRIAL — MARINE Industries. 


“tappets are our business” 


JOHNSON (]) PRODUCTS 


MUSKEGON, 


MICHIGAN 


Buffalo Section 


Howard W. Brandt, Ellsworth A. 
Kehoe, Milton H. Van Alstyne. 


Canadian Section 


David Kidd, Alan C. Brierley, Elme: 
W Carter, Richard B. Sharpe 


Central Illinois Section 


Raymond H. Hays, James A. Moore, 
Jr. 


Chicago Section 


Herbert J. Andersen, Chung-ton 
Chang, James R. Chapman, Jr., Duke 
A. Garrison, William L. Green, Denver 
C. Hamman, Donald E. Hobson, Robert 
C. Holmberg, Warren R. MacKenzie 
Harold H. Morris, Thomas R. Penisten 
Alvin G. Phillips, Harry Tankus, Gary 
M. Unterberger 


Cincinnati Section 
Horace F. Yoder. 


Cleveland Section 


Vincent R. Barrord, Hugo H. Borne- 
man, Frank J. Bowser, Arthur E 
Franke, Andrew S. Gill, Jr., Robert M 
Johnson, Jack R. Kullman, Edward G 
Sharp, Walter F. Simon, Charles W 
Wilhide. 


Colorado Group 


Russell Hofen, T. Jay Paxton, Frank 
Schwartz. 


Detroit Section 


Albert M. Ankrom, Vasco Armani 
George E. Armstrong, Earl P. Beach, 
William E. Braathen, James P. Bran- 
nan, Arnold R. Brown, Everett A. But- 
ler, Jr., Frederick W. Carr, Jr., Martin 
A. Erickson, Thomas J. Foley, John S 
Frayne, Richard M. Hindman, Robert 
I. Homier, Louis J. Hroba, Frederic A 
Jaques, Thaddius J. Karwoski, Wilson 
J. Kite, III, Leo A. Kudela, Walter H. 
Langrill, Ernest R. Larges, Edward B 
Lassila, Elwood W. Lewis, Francoi 
Louis, Donald G. Lundin, Rody M. 
MacLean, George L. McCulloch, Robert 
Mescher, Frederick B. Metzger, Car] 
Mitchell, John M. Murray, Leon B 
Musser, Jr., Byron A. Nilsson, Ervin 
Part, Donald W. Peters, Joseph F. Pop- 
rawa, Abram D. Reynolds, Robert 
Ritchie, Jerome G. Rivard, Max L. 
Romisch, Robert D. Ruger, Robert J 
Rumpf, Allan C. Rusch, Richard E 
Rutz, Fred Sherman, James D. Smart, 
Vladimir T. Stefka, Robert K. Sterling, 
John R. Stone, Maximillian L. Strobel, 
Kurt K. Stubenvoll, John E. Swigart 
Edward J. Sydor, Robert M. Thorpe, 
Joseph J. Uhlar, Eugene C. Weise, 
Kenneth West, Walter T. Woloshyn., 
George P. Yee, William Zamplas, Don- 
ald J. Zweng, Lewis E. Zwissler. 


Hawaii Section 
David M. Burns, Allan R. Craddock. 
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COMPLETE YOUR DATA FILES 


Los 


S-200 review OF AIR GAGING 

In‘*A Review of Pneumatic Dimensional Gages’, Louis 
Polk. chairman and prevident of The Sheffield C or- 
poration lescribes the different types of air gages, 
their applications and uses. Amply illustrated with 
schematic drawings of pneumatic circuitry and photo- 
graphs of multiple-dimension and automatic air gages 
Contains selective bibliography on air gaging. 24 pages 


S-201 tHEORY OF GAGING 

Reprint from an address before the American Soclety 
of Mechanical Engineers, this six page vechnical paper 
reviews the operating principles of several types of 
mechanical, electrical, electronic and pneumatic gages 
Many schematic drawings 


$-202 66 CENTURIES OF MEASUREMENT 


Commemorative booklet issued at the time the perma- 
nent exhibit of precision measuring instruments was 
established at the Smithsonian Institution, Washington, 
1). C Includes 16 colored drawings depicting significant 
periods and advancements in the history of measure- 
ment since 4700 B.¢ 


$-203 vision IN METROLOGY 

Printed from an address by Louis Polk, this pocket 
size booklet tells the story of measurement from the 
Cubit of the ancients to the “* Barn” of the atomic age. 
In conel the author presents some stimulating 
thought out the methods for dimensional control 
in the future 


S-204 £1 WHITNEY METROLOGY 
LABORATORY 


This pocket-size booklet describes the construction, 
inspection environment and instrumentation in 
ShemMeld’s newly opened laboratory for  ovrecision 
measurement. Lists the type Measurement and 
Inspection services avalilavle to Industry including 
Gage Block and End Measure Calibration, Hardness 
Testing, and Surtace Finish Analysis 


S-205 AUTOMATION CATALOG 

Twelve page, easy-to-read catalog containing applica- 
tion and engineering data on standard Sheffield control 
units for automatic machine control, gaging, classifying, 
and segregating processes Many photographs and 
diagrams of typical automated production processes 


$-206 tHE sHEFFIELDER 


A 4-page newspaper written for shop, production, and 
inspection personnel. Mailed free-of-charge 4 to 6 times 
@ year Contains feature articles and photographs on 
new gages and inspection instruments, better inspection 
practices, and news from Sheffield’s Machine Tool 
Division 


$-207 GENERAL CATALOG 


New 16-page, fully illustrated General Catalog of 
Sheffield Precision Products and Services. Included are 
Thread and Form Grinders, Annular Form Grinders, 
Crushtrue Grinding Machines, Threading Machines, 
Taps, Chasers, and Ut Itrasonic Machine Tools: also, 
Precisionaire inspection gages, Automatic and Multiple 
dimension gage roolroom and Inspection Instru- 
ments, and Contract Services 


S-208 NON-CONTACT X-RAY GAGE 

A 16-page catalog describing the Sheffield’ ‘ Measuray”— 
a non-contact X-Ray gage for continuous or inter- 
mittent measurement of strip or sheet stock while in 
motion or stationary hot or cold. Contains models and 
capacity ranges as well as types of materials on which 
it can be used 


S-209 precisioNAIRE INSTRUMENTS 

This 30-page catalog and price list on Precisionaire 
column-type air gages contains the full line of base in- 
struments, with their amplifications and scales, and 
complete lists of standard sizes and types of air spindles, 
air snaps, Plunjet gaging cartridges, and types and 
sizes of adjustable air tooling 


$S-210 PLUNJET GAGING CARTRIDGES 

A 24-page catalog showing types sizes, amplifications, 
tolerance and ranges of Sheffield Plunjet gaging car- 
tridges. Contains engineering and technical data on the 
use of Plunjets to single and multiple dimension in- 
spections and for machine control applications 


S-211 air GAGING JET ENGINE BLADES 
AND BUCKETS 


The critical dimensions and conditions of jet engine 
blades or buckets and how they are gaged quickly and 
accurately with Sheffield Precisionaire gages are de- 
scribed in this 28-page catalog 


S-212 ADJUSTABLE AIR GAGE TOOLING 


Engineering Data Sheets describing types and sizes of 
adjustable air gage tooling for use with Precisionaire 
instruments and other makes of air gages. Gages for 
measuring inside diameters include four adjustable 
spindles with ranges from %”* to 9/16", 9/16" to I’, 
Ve" to 1 44” and | %” to 3”; also, the adjustable Airebore 
Gage Kit for any size bore from 3” to 12’, and the I” to 
3” adjustable Balljet spindle kit. Standard 1” adjustable 
Plunjet Snap gages are available covering the range 
from 0” to 12” 


S-213 airetest INDICATOR 

An 8-page Engineering Data Sheet covering the use 
of the Sheffield Airetest Indicator with the column type 
Precisionaire. It describes how this new style pneu- 
matic pickup unit is used to accurately determine 
height, flatness, parallelism, and concentricity. 


$-214 PLUNJET STEEL AND STONE 
FLATNESS GAGES 


This Engineering Data Sheet shows how a Plunjet 
gaging cartridge applied to either a steel or stone sur- 
faceplate makes an ideal combination for checking 
flatness to a high degree of accuracy. 
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$-215 piunJet EXTERNAL GRINDING 
GAGES 


Engineering Data Sheet showing how a Plunjet gaging 
cartridge is used with Foster and Arnold Visual Grind- 
ing Gages to indicate stock removal evenly without 
oscillation or flicker normally associated with a dial 
indicator reading. 


S-216 crusHTRUE WHEEL DRESSING 
PROCESS 


What Crushtruing is and how it can be used is told in 
this 12-page catalog. Contains types and sizes of Crush- 
true devices availab'e for both surface and cylindrical 
grinders, and information on their selection. Many 
case histories and illustrations 


$-217 precisiON THREAD AND 
FORM GRINDERS 


Machine information and specifications catalog on 
Models 101, 103, 105, and 107 Precision Thread and 
Form Grinders. All models capable of plunge grinding. 


S-218 MoveEt 109 PRECISION 
ANNULAR FORM GRINDER 


Use and specification information on this grinder which 
has a capacity of 12” between centers and will grind a 
maximum diameter of 4” with a 14” wheel, and wili 
accommodate work up to 7” in diameter. 


$-219 mopvet 180 CRUSHTRUE 
MULTI-FORM GRINDER 


An 8-page catalog covering machine features and specifi- 
cations of new model 180 Grinder. This machine uses a 
4” wide Crushtrue dressed wheel and will crind work 
up to 10” in diameter and will accommodate a work- 
= 24” long. Features automatic grinding and gag- 
ng, automatic Crushtruing and automatic compensa- 
tion for wheel wear after dressing 


$-220 MobEt 134 PRECISION THREAD 
AND FORM GRINDER 


Both single and multi-pass models are described in this 
8-page catalog. Model 134 is used to grind threads up to 

liameter x 4” long within a pitch range from 20 to 
120 T.P I. Machine features include automatic grinding 
cycle, automatic wheel dressing, and automatic com- 
pensation. 


S-221 micro-FORM GRINDERS 

An 8-page catalog with inverts covering Sheffield’s 
Micro-Form Grinders. These machines grind circular 
and flat form tools, templates, profile gages, cams, and 
Crushtrue rolls, ete., directly from a drawing of 50:1 
ratio. Neither templates nor mageters are required. 
Work is checked without removing from machine. 


S-222 MODEL 140 GEAR GRINDER 


An 8-page catalog containing machine and specification 
information on this reciprocating type gear grinding 
machine that is used to produce precision ground helical 
and spur gears from 8 to 50 inch. Crushtruing is used to 
from the grinding wheel to the basic rack form. Maxi- 
mum work diameter is 8” and grinding stroke 4” 


$-223 GEAR DEBURRING MACHINES 


Machine features and specifications of seven models 
of gear deburring machines ere described in this 8-page 
catalog. Both single and two station models are included. 


S-224 GEAR AND SPLINE DEBURRING 
MACHINES 


Six standard models and their specifications are in- 
cluded in this 8-page catalog. These machines are used 
for precision chamfering, tooth rounding or pointing of 
gears and splines. Gears up to 13” in diameter can be 
handled on standard machines—larger on special. 


S-225 MACHINING THE UNMACHINABLE 
A 16-page booklet describing the techniques, advan- 
tages, uses and machines for ultrasonic machining of 
bard materials such as carbides, glass, and ceramics. 


S-226 AUTOMATIC WELDING MACHINES 
A 4page Engineering Data Sheet describing both 
Point and Disk type welding machines that are used 
automatic welding point and disk ape contacts 
of precious and semi-precious metals to small contact 
arms, leaf springs, and instrument components. Ex- 
amples of metals that can be welded are gold, silver, 
platinum, palla@um, and iridium 


$-227 THREADING TOOLS — 
TAPS AND DIE HEADS 


A 16-page catalog showing a large variety of types and 
sizes of the threading tools available from the Murchey 
Division of Sheffield. Included are collapsible taps and 
self-opening die heads, solid taps, chasers, and chaser 
accessories for setting and grinding 


S-228 precisioN THREADING UNIT — 


PRECISION-PAK 
The Sheffield PRECISION-PACK, a self-contained 
precision threading unit that can be used also for boring, 
chamfering, and reaming is described in this 4-page 
folder rhreading capacity Internal—1l1 4” to 4%; 
External 4” to 4°; Maximum pitch 8 


$-229 THREAD ROLLING ATTACHMENT — 
PRECISION-ROL 


A 4-page folder covering five standard models of PRE- 
CISION-ROL thread rolling attachments for auto- 
matic screw machines and turret lathes. Many case 
histories with threading production times included 


$-230 visual GAGes 

A 20-page catalog on the‘ Shop Proof” Visual Gage—an 
indicating comparator which is set by precision gage 
blocks or master gages. Includes types, sizes, amplifica- 
tions, accessories, and their use in receiving, production, 
and final inspection 


$-23] ELECTRONIC GAGE BLOCK 
COMPARATOR 


Engineering Data Sheet covering the Sheffield Elec- 
tronic Gage Block Comparator that is used to calibrate 
gage blocks to reference masters to a certified accuracy 
of several millionths of an inch. Available with dual 
amplifications of 50,000/200,000, 10,000/100,000 or 
10,000 /20,000 to 1, 


$-232 ELECTRONIC HEIGHT INDICATOR 


Engineering Data Sheet on this Height Indicator that 
has a vertical range 0” to 26” and standard amplifica- 
tion of dual 1,000/2,000 to 1 


$-233 ELECTRONIC LEAD MEASURING 
INSTRUMENT 


A 4-page Engineering Data Sheet describing an Elec- 
tronic Leadchek which will handle work up to 36” 
between centers and a maximum diameter of 10°. 
Standard remote Electronic Amplification, 2,000 to 1. 


$-234 ELECTRONIC INTERNAL 
MEASURING INSTRUMENT 


A 3-page Engineering Data Sheet covering Type N-6 
Internalchek used to inspect master and ring gages and 
other hich precision work for size, taper, b-llmouth, and 
out-of-roundness. Standard inspection range .370” to 
2”, with a vertical range up to | 44”. On special order, 
diameters down to .240% can be inspected. 


$-235 DIMENSIONAL CONTROL AND 
GAGING POLICY 


A 40-page booklet containing important information 
for inspection personnel on gages and gaging policy, 
gagemakers’ tolerance unilateral and bilateral gage 
tolerances, and the care control and use of gages. Also, 
included are diagrams and charts on Unified and 
American Standard Screw Threads. 


THE SHEFFIELD CORPORATION 


Dayton 1, Ohio, U.S. A. 
7329 


CLIP COUPON 


CIRCLE NUMBERS OF TITLES YOU WANT 


$-200; S-201; $-202; S-203; S-204; 
$-210; $-211; $-212; $-213; $-214; 
$-220; S-221; $-222; S-223; $-224; 
$-230; $-231; $-232; $-233; $-234; 


$-205; $-206; S-207; S-208; 
$-215; $-216; S-217; S$-218; 
$-225; $-226; S-227; $-228; 
$-235. 


THE SHEFFIELD CORPORATION 


Box 893, Dayton 1, Ohio, Dept. 16 


Gentlemen: 


Date ; 


Without obligation, send me the numbers circled above. 


NAME_ 4 

|, 
COMPANY 

ST. ADDRESS 





Applications Received 


continued 


Indiana Section 


Richard S. Johnson, 
Sheets, John F. Shirk. 


Charles A 


(3 


Metropolitan Section 


Carmine A. Deer, Richard DeLisser, 
John E. Eccles, John C. Ivers, Homer 
A. Johnson, Carl F. Parenti, Donald 
R. Rutter 


Mid-Continent Section 
Blaine O. Blakestad. 


Milwaukee Section 

Ralph W. Gustafson, George E 
Schubert, Lee H. Stowasser, Robert M 
Ulichny. 


Up where the boiling point is low... 


aod 


oes 


“ 


+ pth tg 


£ pew — 
Le >  iaaamaaiaaagaia 


ernatherm controls assure 


correct operating temperature 
for these BIG Diesel Machines 


Here is your answer to tough coolant problems on Diesel and heavy-duty 


gasoline engines . 


.. Detroit Controls Vernatherm ... 


a solid-charged thermo- 


stat that will take all the punishment big engines and rough duty can give it, 
and still give positive, precise coolant control indefinitely. 


Pioneered by the Detroit Controls Corporation, these Vernatherm thermo- 
stats havea reputation for solving knotty problems in the roughest kinds of service. 


Call on a Detroit sales engineer for application assistance. . 


. or write for 


Bulletin 213, which gives basic data on Vernatherm Controls and their function 


in modern engine design. 


YOU LIVE BETTER WITH DETROIT CONTROLS 


DETROIT CONTROLS 
CORPORATION 
6900 Trumbull Ave., Detroit 8, Mich. 


Division of Amunican-Standard 


Representatives in Principal Cities 
Canadian Representatives: RAILWAY 
AND ENGINEERING SPECIALTIES, 
LTD., Montreal, Toronto, Winnipeg. 


REFRIGERATION © AIR CONDITIONING * DOMESTIC HEATING © AVIATION © TRANSPORTATION © WOME APPLIANCES © INDUSTRIAL USES 
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Mohawk-Hudson Section 
William M. Foley. 


Montreal Section 


Thomas L. Blackwell, Marcel Du- 
fresne, George A. Perry, Roy Ward. 


New England Section 

James C. Ambrose, Theodore G. 
Cefrey, L. K. Green, Harry A. Holz- 
wasser. 
Northern California Section 


Thomas H. Griffin, R. Dale Lint. 
Harold R. Vance. 


Philadelphia Section 

Oswald S. Carliss, Elwood M. John- 
son, William Katzenstein, F. P. Spru- 
ance, Jr. 
Pittsburgh Section 


Earl Crawford, Walter R. Forster, 
Henry D. Monsch 


St. Louis Section 


Kenneth E. Devine, Frank 
wicki. 


M. No- 


San Diego Section 
Albert Auerbach, Allen W. Morgan. 


Southern California Section 


B. Carl Beehner, Lt. Gen. Laurence 
C. Craigie, Roy A. Deal, Stanley F 
Harkins, Morrie Harper, Louis L. Hill, 
J. H. Miner, Adolph A. Tacchella, G. A. 
Viersen. 


Southern New England Section 


Donald F. Devine, Louis C. Freeman, 
Jr., Edward Joseph Smith, Marshall 
B. Thornton. 

Syracuse Section 

Warren John J 

Paviluk. 


E. Biesemeyer, 


Texas Section 

Heard W. Goldsmith, Alva M. Moore, 
Jr. 
Texas Gulf Coast Section 


Donald G. Bunnell, R. F. Nelson, 
D. C. Riley, John G. Willard. 


Twin City Section 
Kanumuru V. K. Raju. 


Washington Section 
Vice Adm. Charles F. Coe. 


Outside of Section Territory 

Bruce J. Allen, Richard Lee Fox, 
Raphael D. Schilz, William L. Stultz. 
Jr., George C. Vaughan, Ralph M. 
Willey. 


Foreign 

Harold Burke, England; Y. S. Chow, 
Formosa; Shaker Iskander Loza, Egypt; 
Robert M. Rey, Brazil; Chao-Lung 
Shen, Formosa; John O. Starling, Eng- 
land. 
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Judge 


a Product 


by 


its Users 


Sensational power plant for the speediest of military 
planes is the Curtiss-Wright J65 jet engine. On the 
W3 model, significant savings in weight have 
been achieved by using Aeroquip 601 Lightweight 


Engine Hose and patented “little gem* 


Fittings for fuel and oil lines. 


==zeroquip 


Aeroquip Corporation, Jackson, Michigan ¢ Aero-Coupling Corporation, Burbank, California (A subsidiary of Aeroquip Corporation) 


f 


IN CANAL 


A. and At 


2A 


ad 


AEROQUIP (CANADA) LTD TORONTO 15. ONTARIO 


Aer 


juip Products are fully Protected by Patents in U.S.A. and Abroad. **%é¢¢le qeme®® is an Aeroquip Trademark 





these Wagner Air Brake Protection Valves 


safeguard tractor-trailer units 


(=== Protection for tractOr. wasnces tractor Protection 


Valve does away with out-dated den off cocks that many tir 
accidentally release tractor air pressut omp!l y “toolproot 
preventive maintenance service is required because valve ts 
pletely and automatically tested each time hose line is coupled 
uncoupled 

f the trailer is accidentally uncouple 


br 


1] ] 
automatically seals the tractor brake 


In the event of loss of reservoir pre 
stem, this automatic sealing 
the tractor 
If there's a su iden loss of 
or antes meee es © amount if aping from the tractor 
reservoir 1s negligit I pre ur drop in the tractor system 


less than 5 p.s.i. 


The Relay Quick-Release Emergency Valve is actually 3 valves 


in one 


1. As a relay unit, it controls braking apt lications in 


traile prevents ramming, binding or bu imping. 


2. Quick-release action speeds trailer brake release 


an emergency unit, it automatically applies trailer 


case of trailer breakaway or an abnormal 
trailer emergency line pressure 
Hose need not be disconnected when valve is serviced. For the 


complete story on these Wagner Air Brake Protection Valves, 


write for Bulletins KU-153 and KU 


Wagner Air Brake Systems are complete ...everything needed for air-over-hydraulic or 
straight-air systems. Line includes treadle, lever and push type application valves . . . hand valves, 
the Wagner power cluster, diaphragms and power cylinders and of course the famous Wagner 


Rotary Air Compressor. For complete information write today for Catalog KU-201A. 


Wagner Electric Corporation 6378 PLYMOUTH AVENUE e ST. LOUIS 14, MO., U.S.A, 


lager Ai Brake Gyaterat 


TARY AIR Mee, 
a SSO 


— 


; ¥ 
| Haart at the Wage 1» A Bale Guten 
Wy 


LOCKHEED HYDRAULIC BRAKE PARTS and FLUID * NoRol * CoMaX BRAKE LINING * AIR BRAKES * AIR HORNS * TACHOGRAPHS © ELECTRIC MOTORS * TRANSFORMERS * INDUSTRIAL BRAKES 


130 SAE JOURNAL, APRIL, 1956 





MARMAN ANNOUNCES NEW TIME-SAVING 


Lightweight Instrument Clamps 


PATENT APPLIED FOR 


now used on the 
Douglas A4D Skyhawk 


Full AN approval in 142", 2” and 3%” sizes 

60% weight savings over standard instrument clamps 
Designed for quick, easy installation and removal 
Fit Ys" to “44” instrument panels without adjustment 
Instrument weight supported by both clamp screws 
Eliminate instrument panel warping 

Entirely non-magnetic for universal application 


Immediate delivery in AN-approved sizes 
Marman AN instrument mount clamps are designed to attach most 


instruments to aircraft instrument panels. Special sizes and con- 


2 Write, wire or call for full information and prices 
figurations are also available. 


For ease of installation, expanded clamp is placed behind instru- Cam action on master screw tightens the clamp around the instru- 
ment panel and attached with two screws. Instrument is then ment. When installation is complete, instrument is locked securely 
inserted into panel. in place. 


PRODUCTS COMPANY, INC. 


A SUBSIDIARY OF =/\eroquip CORPORATION 


11214 EXPOSITION BLVD., LOS ANGELES, CALIFORNIA 


IN CANADA: AEROQUIP (CANADA) LTD., TORONTO 15, ONTARIO 
MARMAN PRODUCTS ARE MANUFACTURED UNDER VARIOUS U.S., CANADIAN AND FOREIGN PATENTS AND OTHER PATENTS PENDING 
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Plain bronze, steel or 
aluminum. Bimetal, 
with bronze, babbitt or 
copper-lead on steel. 


Steel back. Lengths 
from \” to 6". O.D. 
from % * to 5% *. 


For many applications our bimetal rolled split bushings give the 
needed bearing performance characteristics, but at lower bushing costs. 
Lining alloys to meet specific requirements. Controlled hardness. Large 


capacity. Complete engineering service. Address: 


FEDERAL-MOGUL 


DIVISION, Federal-Mogul-Bower Bearings, Inc. 
11035 Shoemaker, Detroit 13, Michigan 


BABBITT-LINEL ! BEA 3-§ SPACER COPPER-LEAD 
BEARINGS UST WASHERS TUBES BEARINGS 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
\ 
| 
| 
LS 


RESEARCH - DESIGN = METALLURGY - PRECISION MA UFACTURING 
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Newest 
material 

for interior 
and exterior 


automotive trim 





. 


Pp ‘ dieiiamtinill ACT = 


| HUNTER DOUGLAS 


ALUMINUM STRIP 
Tie pated Mit. WHE Littl 


/LAMECOHNT Mitte / 
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fin- 
ishes are slightly irridescent in appearance with a 
metallic quality of exceptional beauty. Colors match 
perfectly or contrast harmoniously with any interior or 
exterior decorative requirement. Excellent color repro- 
duction. 
UNUSUAL FORMABILITY —“FLAMBOYANT” finishes 
are specially compounded for high flexibility, freedom 
from cracking, chipping or peeling. The pre-painted 
strip readily roll forms, embosses or stamps... without 
damaging the paint. 
DOUBLE COATING—with each coat baked, produces a 
hard, bright, irridescent finish with excellent adhesion 
and resistance to scratching. 
GOOD EXTERIOR DURABILITY — Finishes are remarkably 
color fast in sunlight, resistant to heat and cold, and 
successfully pass 500 hour, 90°, 20% salt spray test 
with no sign of lifting or blistering. 
STOCK SPECIFICATIONS — Mill quantities available in 
several aluminum alloys and tempers up to 8” wide 
maximum; nominal thicknesses. 


- Detroit Sales Engineering Office: 
16722 E. Warren Ave., TUxedo 2-0232 


nter Douglas P Aluminum Corporation 


HUNTER DOUGLAS ALUMINUM CORPORATION «+ _ Dept. SA-4, RIVERSIDE, CALIFORNIA + TELEPHONE OVerland 3-3030 
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@ Keeping harmful grit and dirt out of the lungs of big 
engines, like locomotive diesels, is no small problem. 
Determined to do the job better than ever before, a 
leading filter manufacturer turned to the Reynolds Wire 
Division of National-Standard for a special wire cloth 
that would trap all the dirt and still let such engines 
breathe the terrific volume of air they need. 


No simple assignment this, for it took months of con- 
centrated development work—not only to develop the 
kind of wire cloth that would do the job, but also to find 
out how best to produce it. It had to be slit into narrow 


HOW SPECIAL 
WIRE CLOTH 
helps big engines 
breathe easier, 
work. better 


widths, with special lock wires to prevent raveling. It 
had to withstand a patented method of severe forming 
and crimping without compacting. And despite the spe- 
cial construction and narrow slitting, it had to be fur- 
nished in extra large continuous rolls. All were tough 
problems to lick! 


The ability to lick a tough problem in wire cloth is one 
thing. The willingness to do it is quite another. You 
get both at Reynolds Wire. But, problem or no problem, 
short orders or large volume production, you too will 
find it pays to turn to Reynolds. Try us and see. 


NATIONAL-STANDARD COMPANY + NILES, MICHIGAN 
Tire Wire, Stainless, Fabricated Braids and Tape 


ATHENIA STEEL DIVISION + CLIFTON, N. J. 
Flat, High Carbon, Cold Rolled Spring Steel 


REYNOLDS WIRE DIVISION + DIXON, ILLINOIS 

Industrial Wire Cloth 

WAGNER LITHO MACHINERY DIVISION - JERSEY CITY, N. J. 
Special Machinery for Metal Decorating 


WORCESTER WIRE WORKS DIVISION + WORCESTER, MASS. 
Round and Shaped Steel Wire, Small Sizes ‘ 
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Guided Missile Engineers and Scientists 


BUILD YOUR FUTURE IN A PRIME 
WEAPONS SYSTEM PROJECT... 


The SM-64 Navaho Intercontinental 
Guided Missile 


North American Aviation has prime weapons system responsibility for the SM-64 NAVAHO. This missile program is 
one of our country’s largest, most important armament projects . . . a vital part of future defense planning .. . 
offering you long-term security, plus the opportunity to enrich your experience and capabilities in many advanced 


scientific and technical fields. 
North American is actively engaged in all phases of research, design, development and manufacture of missile 


airframes and the operational testing of complete missile units. For instance, more than 100 separate projects 
make-up the NAVAHO effort. Your special training and abilities can be vital to the success of one or more of these 
intellectually-demanding projects. Your advancement depends only on your ability. 

Military security prevents more adequate description of the NAVAHO and other missile studies and proposals in 
development at North American. For a fuller explanation of the opportunities open to you, please contact North 
American's Missile Development Engineering. 


IMMEDIATE OPENINGS FOR: 
AERODYNAMICISTS INSTRUMENTATION ENGINEERS 
AEROTHERMODYNAMICISTS ENGINE SYSTEMS ENGINEERS 
FLIGHT TEST ENGINEERS STRESS & STRUCTURES ENGINEERS 
AIR FRAME DESIGNERS RELIABILITY ENGINEERS 
MECHANICAL & ELECTRICAL DESIGNERS STANDARDS ENGINEERS 
HYDRAULIC, PNEUMATIC & SERVO ENGINEERS 


Contact: Mr. D. S. Grant 
Engineering Personnel Office Dept. 91-20 SAE, 
12214 Lakewood Bivd., Downey, California 


NORTH AMERICAN AVIATION, INC. age 
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"We save 
by making 
Packard Electric 
our one source ' 
| for cable" 


Savings in accounting, inventory control and delivery time can be made with Packard your one source for cable 


engineering and research facilities are 


THE ABILITY OF PACKARD ELECTRIC 


no extra cost. Your accounting depart- 


at your service to help you turn out a 


to produce large quantities of uniform- 
quality cable, at the right price, makes 
Packard Cable first in sales to manu- 


facturers of automotive equipment. 


And this offers many advantages to you. 


YOU CAN RELY ON PACKARD as 


a single source for all your cable 


requirements, getting extra quality at 


Offices in Detroit, Chicago 


and Oakland, California e 


ment can simplify its procedures by 
dealing with just one supplier. Further- 
tremendous 


more, Packard Electric’s 


volume and reputation for on-time 


delivery reduces the necessity for 


carrying surplus warehouse inventories. 


TAKE ADVANTAGE OF THESE 
SAVINGS NOW. Make Packard Elec- 


tric your one source for cable. Complete 


better product while cutting cost in 


your plant. 


RES vs PAT OFF 


Packard Electric Division 
General Motors, Warren, Ohio 


Automotive, Aviation and Appliance Wiring 





ENGINEERS... 
LOOK TEN YEARS AHEAD? 


oe Be 


wn 


A Douglas engineer lives here 


3 Will your income and location 
~ allow you to live in a home 
like this...spend your 
leisure time like this? 


=. They can...if you start your 
career now at Douglas! 


Take that ten year ahead look. There’s 
a fine career opportunity in the engi- 
neering field you like best waiting for 
you at Douglas. 

And what about the Douglas Aircraft 
Company? It’s the biggest, most suc- 
cessful, most stable unit in one of the 
fastest growing industries in the world. 
It has giant military contracts involv- 
ing some of the most exciting projects 
ever conceived...yet its commercial 
business is greater than that of any 
other aviation company. 

The Douglas Company’s size and 


variety mean that you'll be in the 


DOUGLAS 
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work you like best —side by side with 
the men who have engineered the finest 
aircraft and missiles on the American 
scene today. And you'll have every 
prospect that ten years from now you'll 
be where you want to be career-wise, 
money-wise and location-wise. 

For further information about opportunities 
with Douglas at Santa Monica, El Segundo and 
Long Beach, California and Tulsa, Oklahoma, 


write today to: 


DOUGLAS AIRCRAFT COMPANY, INC, 
C. C. LaVene, 3000 Ocean Park Blvd. 


Santa Monica, California 


. 





— First in Aviation 


» LOWER WHEEL 
BRAKE GYLI 


¥ 


Sof 


Bundyweld starts as continuously rolled 
a single strip of twice around later- 
copper-coated steel. ally into a tube of 
Then it's... uniformthickness,and 
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passed through a fur- 
nace. Copper coating 
fuses with steel. 
Result . 


Bundyweld, double- 
walled and brazed 
through 360° of 
wall contact. 


NG TUBE 


UPPER WHEEL 
BRAKE CYLINDER 


Ve 


ADJUSTING 
CAM 


OUTER 
SUPPORT 
PLATE 


INNER 
SUPPORT 
PLATE 


~<~- 


NOTE the exclusive 
Bundy-developed 
beveled edges, which 
afford asmoother joint, 
absence of bead, and 
less chance for any 
leakage. 
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by Chrysler for advanced, 
new center-plane brakes 


Dependable double-walled steel tubing is used in 95% 
of today’s cars, in an average of 20 applications each 


Chrysler’s famous sorwaro coox is more than skin- 
deep. One of the unseen advances is in its new 
center-plane brakes, where mechanical linkage has 
been replaced by an ultra-dependable internal 
hydraulic system. From brake pedal to brake shoe, 
the Chrysler’s ‘‘stopping’’ power now relies on 
Bundy Tubing. 


Fuel, lubrication, brake, or control lines—you 
just can’t beat Bundyweld for strength and depend- 
ability. Used on all major automobiles, it is the 
tubing standard of the industry. 


Bundyweld is leakproof by test; thinner walled 
yet stronger; has high bursting strength; takes 


easily to standard protective coatings; has high 
fatigue limits. It’s the only tubing double-walled 
from a single metal strip; copper-brazed throughout 
360° of double-walled contact. 


In addition, Bundy offers you unexcelled fabrica- 
tion facilities, expert engineering services; custom 
packaging of orders; prompt, on-schedule deliv- 
eries. Whether you fabricate your own parts or 
want us to do the job, we’re equipped to handle 
your order—exactly to your specifications. 


Call, write, or wire today for complete information 
or for specific help with your problem. 


BUNDY TUBING COMPANY e DETROIT 14, MICH. 


BUNDYWELD STEEL TUBING —“LIFELINES” OF YOUR CAR 













T 


Bundyweld lifelines in 
your car’s hydraulic brake 
system are many times 
stronger than necessary 
to save your life. 


2 


Leakproof Bundyweld 
helps keep oil where it 
belongs in your car—with 
no delays, costly repairs, 
ruined engine. 


3 


Fuel lines of Bundyweld 
won’t fail you, despite con- 
stant beating from flying 
rocks, punishing vibration, 


4 


To help keep push-button 
windows foolproof, manu- 
facturers depend on 
Bundyweld to conduct the 
hydraulic fluid. 


BUNDYWELD TUBING, 


DOUBLE-WALLED FROM A SINGLE STRIP 


Bundy Tubing Distributors and Representatives: Cambridge 42, Mass.: Austin-Hastings Co., Inc, 226 Binney St. ¢ Chattanooga 2, Tenn.: Peirson-Deakins Co., 823-824 Chottanooga Bank 
Bidg. @ Chicago 32, Ill.: Lapham-Hickey Co., 3333 W. 47th Place @ Elizabeth, New Jersey: A. 8. Murray Co., inc., Post Office Box 476 © Los Angeles 58, Calif: Tubesaies, 5400 Alcoo 


Ave. ©@ Philadelphia 3, Penn.: Rutan & Co., 1717 Sansom St. @ San Francisco 10, Calif.: Pacific Metals Co., Ltd., 3100 19th St. @ Seattle 4, Wash.: Eagle Metals Co., 4755 First Ave., South 
Toronto 5, Ontario, Canada: Alloy Metal Soles, Ltd., 181 Fleet St. E. @ Bundyweld nickel and Monel tubing are sold by distributors of nickel and nickel alloys in principal cities. 
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Brevehaeteye 


Only genuine leather wears as well as it looks 
NC. « 99 West Bethune, Detroit 2, Mich. « 14] E. 44th St., New rk 17,7 
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MIDLAND Automatic Le ling Valve 


Is Key To New Air Ride Sprirging! 


ey See Midland for the solution to 
your air suspension problems 


Those Who Know 
Power Brakes 


CHOOSE MIDLAND! 
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SKF° Has Them All 


If you want to be sure you are putting the right bearing in the 
right place in your product, check with 0s —the one bear- 
ing manufacturer selling all four major types of anti-friction 
bearings. From this single source, you quickly and easily get 
unbiased advice based on the broadest experience in the anti- 
friction field. SKF INDUSTRIES, INC., PHILADELPHIA 32, PA. 


SKE 


Ball Bearings) Cylindrical Roller Bearings 
Spherical Roller Bearings @) “Tyson Tapered Roller Bearings 
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Designing valve gear? 


YA 
cy 


We invite you to use these 
specialized CHICAGO services 


E\ 


KS 


Design 
of complete valve gear 
CHICAGO SPRING-LOADED FLAT INSERT TYPE ROCKER installations for any type 
VALVE HYDRAULIC TAPPET ARM UNIT of engine . . . passenger 
| car, truck, tractor, diesel, 
aircraft or industrial. 


Development 
engineering 

based on years of specialized 
experience in valve gear 
problems. The skills of our 
engineers will prove a 


PUSH ROD TYPE FOR COMPRES- THREADED TYPE ROCKER valuable addition to your 
SION RELEASE APPLICATION ARM UNIT own engineering staff. 


Tappet 
manufacturing 


CHICAGO’s facilities 

insure precision-manufactur- 

ing, scientific testing and 

rugged, trouble-free 

performance in every tappet. 

We will welcome the 
HYDRAULIC UNIT ON opportunity to serve you. 


v-8 AUTOMOTIVE HYDRAULIC END OF PUSH ROD 


TAPPET APPLICATION 


THE CHICAGO SCREW COMPANY 
Division of Standard Screw Company 

252' Washington Bivd., Bellwood, III. 
Established 1872 
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GIVES YOU THESE TIMESAVING, 
MONEYSAVING ADVANTAGES: 


@ Fits all Goodyear tubeless highway rims 
@ Lowers maintenance expense 
Cuts down-time 
Costs much less than previous valves 
Streamlines parts inventories 


NOTHER BIG REASON why you get more for your 
money when you buy and specify Goodyear rims 
and valves! 


Here is what you’ve been looking for—a simple, inex- 
pensive valve which can be adapted to any current 
production Goodyear tubeless highway rim, regard- 
less of size, type or make of wheel on which it is used. 


This new valve fits all sizes of Goodyear demountable 
and non-demountable Drop Center Tubeless truck 
rims—and famous Tru-Seal over-the-road rims, too. 


Its simplicity assures ease of handling — uses a mini- 
mum number of valve parts—speeds up assembly and 
reduces chances of faulty operation. 


It’s based on a principle—the tank valve—which has 
been thoroughly proved in countless usages. (Steam 
or air fitting in plants, for example.) 


So here at last is a development which enables you to 
take full advantage of the economy and convenience of 
tubeless truck tires—another sound reason why it will 
pay you to adopt the complete Goodyear rim program. 


Whether your equipment is the smallest truck or the 
largest earth-mover, you’ll find a Goodyear rim that’s 
made for the job. Why not talk it over with the G.R. E. 
(Goodyear Rim Engineer). He’ll help you select the 
size and type of rim best suited to your needs. Write 
him at Goodyear, Metal Products Division, Akron 16, 
Ohio, or see your local Goodyear Rim Distributor. 


No longer need you choose 
among a huge variety of valves 
to find the right one for the job. 
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one valve does if all / 





Valve assembly, tubeless demountable 


Valve assembly, tubeless 
Drop Center rim. 


non-demountable Drop Center rim. 





Shown in this photo is the simple 
adapter that makes it possible to 
use one single inexpensive valve 
for all types of Goodyear Tube- 
less Truck Rims. 


Exclusive Goodyear Bond-a-Coat finish provides long-lasting 
resistance to rust and corrosion—permits you to store rim outdoors. 


SYEAR 


Tru-Seal-T.M. The Goodyear Tire & Rubber Company, Akron, Ohio 


MORE TONS ARE CARRIED ON GOODYEAR RIMS THAN ON ANY OTHER KIND 
SAE JOURNAL, APRIL, 1956 
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“Rhino” meets rugged demands of |ine maintenance 
work. Driving front axle and other vital parts made 


from nickel alloy steels. 
by The Four Wheel Drive Auto Co., Clintonville, 


How ready-made steels 


The “RHINO” is produced 
Wise. 


boost ratings 


9500 PoUNDs... that’s the rating 
of the live front axle onthis FWD 
“Rhino.” Stronger than the usual 
truck axle by 50%, it safely takes 
stress and strain from front- 
mounted derrick and digger. 


Built to handle work far be- 
yond the scope of a conventional 
truck, FWD vehicles need extra 
stamina, obviously. And to ob- 
tain it, FWD’s engineers specify 
standard grades of nickel alloy 
steels. Grades that show how you, 
too, may boost ratings. 

For example, nickel-chromium- 
molybdenum axle shafts of 4337 
and main transmission shafts of 
1340 withstand shocks, fatigue 
and multiaxial stresses. Further- 
more, these steels readily respond 
to fabrication and heat treatment. 


Carburizing grades...4820 or 
1620 for transmission gears, and 
1620 or 8720 for transfer case 
gears...provide the combination 
of strength and toughness that 
means hard, wear-resistant sur- 
faces supported by strong, tough, 
shock-resistant cores. 


For extremely high toughness 
and strength in differential ring 
gears and pinions, FWD speci- 
fies Krupp 4% nickel 114% chro- 
mium steel. 


Whatever your product, when 
you face questions about metal 
let us give you the benefit of our 
wide practical experience. Write 
for List A of available publica- 
tions. It includes a simple form 
that makes it easy for you to out- 
line your problem. 


Driving safety boosted in new pumper 
series. Steering made easier, cornering 
improved. FWD toughens components 
by making them of nickel alloy steels. 


Power to spare in roughest kind of 
going. FWD road maintenance trucks 
utilize nickel alloy steel parts for essen- 
tial stamina as well as wear-resistance. 


One-man cab unit allows 10% more 
cargo space. Thanks to weight-saving 
rear axles and scientific weight distri- 
bution. Strength gained by using nickel 
alloy steels permits the extra payload. 


67 Wall Street 


Inco, THE INTERNATIONAL NICKEL COMPANY, INC. new vorks.n.¥. 
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Give us your best _ 


This is the American Family that’s always wanting more car for its 
money . . . ever new improvements in performance, styling, safety 
and value .. . and is getting it. Give this luxury-demanding, con- 
venience-conscious, beauty-responsive, value-informed American 
Family what it looks for in a car . ... and you switch it from buying 
“next year” to now. 

Borg-Warner has been serving the automotive industry and help- 
ing to give the American Family more for its money for over half a 
century. During all this time, ‘‘design it better—make it better” 
has been a guiding principle. And because of that principle, B-W 
engineering and production have become a recognized and tradi- 
tional part of automotive progress. 

Today, 22 of the 32 Borg-Warner divisions and subsidiaries serve 
the industry. 19 of the 20 cars made incorporate one or more essen- 
tial parts engineered and produced by Borg-Warner. This long-time 
record of cooperative accomplishment ideally prepares B-W for 
the challenge of the future. 


—— 
ta Pet 134 ih ie 


Hi] BORG-WARNER 
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In 1900—The old time mixing valve was replaced 
by MARVEL CARBURETORS. 

In 1903—The Spur type Differential was intro- 
duced by WARNER GEAR. Radiators made of cop- 
per tubing with attached cooling fins introduced by 
LONG. 

In 1913—The Single Plate Clutch was developed 
by BORG & BECK and Silent Timing Chains were 
introduced by MORSE CHAIN. 

In 1916—Universal Joints were developed by 
MECHANICS. 

In 1921—First standard type Transmissions were 
introduced by WARNER GEAR. 

In 1922—Double Plate Clutches were introduced 
by LONG. 

In 1923—Multiple Spring Clutches developed by 
ROCKFORD. 

In 1924—Vibration Dampening Flexible Center 
Clutches introduced by BORG & BECK. 

In 1930—Transmission Synchronizer Units for cars 
and trucks produced by WARNER GEAR. 

In 1931—Roller Bearing Universal Joints intro- 
duced by MECHANICS. Free Wheeling offered to 
the industry by WARNER GEAR. Tapered Steel Discs 
for truck wheels were developed by INGERSOLL. 
In 1934—Automatic Overdrives for transmissions 
were introduced by WARNER GEAR. 

In 1938—Borglite and Torbend Clutch Plates were 
introduced by BORG & BECK, LONG, and ROCK- 
FORD. 

In 1939—Ty-Ply Rubber-to-Metal Bonding mate- 
rial developed by MARBON. 

In 1949—Automatic Transmissions for passenger 
cars perfected by DETROIT GEAR and WARNER 
GEAR. 

In 1952—MARVEL-SCHEBLER introduced Power 
Chambers and Hydraulic Power Units for trucks and 
trailers; LPG Carburetion Systems for trucks, trac- 
tors, buses, taxis and stationary engines. 

In 1953—Automatic Transmissions for trucks pro- 
duced by WARNER GEAR and DETROIT GEAR. 

In 1955—Morlife Clutches for trucks, buses, and 
other heavy duty equipment introduced by 
ROCKFORD, 





Today there are giants at Wyman- 
Gordon! Among them the largest single 
machine ever constructed — a 50,000 ton 
closed-die forging press — is now produc- 
ing larger forgings with thinner sections 
and closer tolerances than ever before. 
Companion giants include 35,000 ton, 


NS * 
: = 
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18,000 ton, 7,000 ton presses representing 
the greatest forging press capacity assem- 
bled under one roof in the world — 110,000 
tons ready to meet the demands of industry 
today and tomorrow. Wyman-Gordon, 
greatest name in forging — is ‘Keeping 
Ahead of Progress”. 


WYMAN-GORDON COMPANY 


Established 1883 


FORGINGS OF ALUMINUM °* 
WORCESTER 1, 
HARVEY, ILLINOIS 


MAGNESIUM « 


STEEL * TITANIUM 


MASSACHUSETTS 


DETROIT, MICHIGAN 
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YOU CAN DEPEND on WEATHERHEAD 


FIRST IN HYDRAULIC COMPONENTS 


Available At Your Nearby 
Weatherhead Distributor 


aan AS ee 


par gE Foe Me? 


REDUCE MAINTENANCE COSTS 
WITH THE NEW WEATHERHEAD 


° SELFALIGN 


FLARELESS TUBE FITTING 


For Low and Medium Pressure Applications Using 
Copper and Aluminum Tubing. 


@ Install without disassembling. 


en as 
| Ditin. 1. 


@ Simply insert tube in fitting until it bottoms— = 


_——_— a oe ai 2 ey a 
then tighten nut. DESIGNED FOR — @ INSTRUMENTATION 


@ Preassembled nut and sleeve are always in @ LUBRICATION 
alignment ready for immediate assembly. @ TOOL AIR LINES 


Positive leakproof connection with surface-to- @ COOLANT LINES 


surface seal. s A A F 
eM Me ett ee) te et) aL 


No fumbling for parts. aluminum tubing. 


No lost time trying to align tube and sleeve. ASK FOR FULL DETAILS TODAY 


No danger of dropping sleeve or nut when 


assembling. See Your Weatherhead Distributor or write— 


No flaring, no brazing, no welding. The Weatherhead Co., Fort Wayne Division 
Dept. AD-4, 128 West Washington 
Fort Wayne, Indiana 


In Canada: The Weatherhead Co., Ltd., St. Thomas, Ontario 


Saves on installation costs. 


Send complete information on your new SELFALIGN Fiecre- 
less Tube Fittings. 


COMPANY. 


WEATHERHEAD 


LEADS THE WAY 


ADDRESS. 


@eeeeeeeeeeeetoeeeteees 


YOUR NAME 
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Kaiser Aluminum helps 


HALL LAMP COMPANY 


reduce costs...improve quality! 


PROGRESSIVE ENGINEERS of Hall Lamp Company 
recently changed material specifications for the 
manufacture of headlamp outer bodies to alumi- 
num. The bodies are supplied in headlamp assem- 
blies for Packard, Plymouth, De Soto, Hudson, 
Willys, Nash and Rambler cars. 

Aluminum made it possible for Hall Lamp engi- 
neers to design a higher quality part and, at the 
same time, reduce production costs. 


FINISHING OPERATIONS ELIMINATED 


Because aluminum is highly corrosion-resistant, no 
finish of any kind is necessary to protect against 
exposure to road splash. 

This greatly simplifies production. After being 
formed, the bodies go directly to final assembly .. . 
thus eliminating in-plant operations and equipment 
formerly required for cleaning, priming, and paint- 
ing. This reduces costs and also makes it possible 
to increase valuable manufacturing space. 

Shipping costs are lower, too, because aluminum 


is one-third the weight of the material formerly 
used. 

Aluminum headlamp outer bodies are one more 
example of how this versatile metal combined with 
sound engineering can improve quality and reduce 
costs in the automotive industry. 

Make our automotive development engineers 
your “idea partners.” Let us combine your knowl- 
edge of your product with our experience with alu- 
minum to help you obtain maximum improvements 
and savings. 

Also, if you need assistance in finishing, welding, 
forging, roll-forming, extrusions, stampings, castings 
—or desire any engineering service or fabricating 
counsel—our development engineers will gladly 
provide it. 

Call our Automotive Development Division, 
TRinity 3-8000, Kaiser Aluminum & Chemical 
Sales, Inc., 1414 Fisher Bldg., Detroit 2, Michigan; 
General Sales Office, Palmolive Bldg., Chicago 11 
Illinois; Executive Office, Kaiser Bldg., Oakland 12 
California. 


Kaiser Aluminum 
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Gardner-Denver... Serving the World’s Basic Industries 


6-spindle Multiple Nut Setter assembles auto flywheel to crankshaft. 


A New Keller Tool Fastening Technique 
Sets New Highs in Assembly Efficiency 


Results: reduced costs — control of quality 


If you have to set two or more nuts or bolts at a time, you’ve 
got a job for Keller Tool Multiple Spindle Nut Setters. 

In one simple unit, from 2 to 20 spindles do the work in a 
fraction of the time required with a single spindle tool. 


Designed for extreme flexibility: Standard air motors of any 
size can be combined in the same tool. Tight bolt clusters 

. different torque requirements . . . bolts at different eleva- 
tions are adaptations. Handles and suspension can be positioned 
where desired. Let Keller suggest a setup for you. 


Features you can use—profitably! 


. Adjustable torque control on indi- 


vidual spindles. Fourteen sizes cover 
torque range from 4 to 190 ft.-lb. 


2. Torque held to close tolerances— 


equal to that of accurate hand tools. 


3. Easily adapted to changing needs— 


a new mounting plate does the trick. 


GARDNER - DENWER ee 
} 
KELLER TOOL division, Grand Haven, Michigan . 


THE QUALITY LEADER IN COMPRESSORS, PUMPS, ROCK DRILLS AND AIR TOOLS 
FOR CONSTRUCTION, MINING, PETROLEUM AND GENERAL INDUSTRY 


, Sin co 18°) 
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BIG LOAD « BIG LIFT 
BIG PERFORMANCE 
ARE BUILT INTO 
FAIRCHILD C-123 


y F aa Lands or takes off in less than 10 times 
Maximum load-carrying capacity and workhorse durability its own length, The Fairchild C-123 
: 7 7 s : operates on any terrain with only 
are just two of the many reasons why the Fairchild C-123 Vea Mit Mere 
Assault Transport is ideally suited to tough jobs in all combat 
airlift operations. 
Equipped with Fairchild J44 turbojets on each wing-tip, the 
C-123 is provided with a power package of 2,000 Ibs. extra 
thrust to meet any critical take-off or flight requirement. 


In front line operations, on any terrain, under the most diffi- 
cult conditions, the Fairchild C-123 gives big load, big lift, 
and big performance where and when utility and logistics 
support is needed. 

A Division of Fairchild Engine and Airplane Corporation. 


Sime cM ae) amo a mula 
added power thrust to the C-123, 


providing an extra margin of safety 
Ab~ 7 i RC »e & & a> TOMrlibM suds usie ase elite 
AIRCRAFT DIVISION © HAGERSTOWN, MARYLAND 


+.-WHERE THE FUTURE IS MEASURED IN LIGHT-YEARS! 


Loading ramp is built in. Up to 

19,000 pounds of bulk cargo can be driven 
right into the fuselage, eliminating 
ground handling equipment. 





Cri 


Creative Pioneers in Transport 


PIONEERS IN 
LANDING GEARS 
First in the de Sign, engi- 
neering. and production 
of landing gears for every 
type of airplane, helicop- 
ter, blimp, and missile. 


EA 


3 = B\ 


PIONEERS IN 
GROUND-HANDLING EQUIPMENT 
First in many adaptations of hydraulics and mechanics 
to the precise actuation of ground-handling equip- 


ment for bombs, engines and heavy devices. 


ues 


PIONEERS IN 
HEAT TREATING 
First in the development 
of techniques and equip- 
ment to produce ultra- 
high-strength steel alloy 
structural components. 


PIONEERS IN PRECISION BALL SCREWS 
First in the development of the aircraft ball screw 
that converts rotation into linear motion, or vice 


versa, with less than 10% friction losses. 


PIONEERS IN WELDING TECHNIQUES 


First in the development of flash-welding tec hniques 
to alloy steel parts. We have the world’s largest, most 


powerful flash-butt welding machine. 


Ce 


Let us tell you how our facilities and 
experience can work for your engi- 
neering and production departments. 


cP'T 


CLEVELAND PNEUMATIC 
TOOL COMPANY * Cleveland 5, Ohio 


Sales offices in Seattle, Los Angeles, Fort Worth-Dallas 
and Levittown, L. |. 
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GOOD WAY TO START 
A FINISHED PRODUCT 


CALL ON ROHR FOR ENGINEERING DESIGN 


Month after month, more and more 
customers call on Rohr for engineer- 
ing design in the development of 
Rohr-built aircraft parts. And for 
two important reasons. It gives our 
customer important technical and 
manpower assistance. It provides 
opportunity to coordinate design and 
Rohr production facilities from the 
start. Result? Savings in time, work 


and money for a fine finished product. 


WORLD'S LARGEST PRODUCER OF 
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For the aircraft parts you need— 
remember the world of production 
skill that has made Rohr famous as 
the world’s largest producer of 
ready-to-install Pow-R-Pax for air- 
planes. Remember that Rohr makes 
over 30,000 different parts for air- 
craft of all kinds. And remember to 
call on Rohr for skillful engineering 
design — good way to start the aircraft 


part you have in mind. 


READY-TO-INSTALL POW-R-PAX FOR AIRPLANES 


AIRCRAFT CORPORATION 


Chula Vista and Riverside, California and Winder, Georgia 





HOW R/M PRECISION MOLDED 
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These are just a few of the precision molded products manufactured 
by Raybestos-Manhattan. Any part needed in large quantities, and 
requiring machining in its normal production which can be eliminated 
hy molding to shape without too expensive die costs, makes an ideal 
application for R/M Precision Molding. 


THE RECORD OF “FIRSTS” IN FIRST Woven Brake Linings FIRST Asbestos Brake Linings FIRST Ground Wearing Surface « FIRST Zinc Alloy Wire 
FRICTION MATERIAL DEVELOPMENT Brake Lining « FIRST Pre-Treated Yarns « FIRST Extruded Pulp Brake Lining « FIRST Flexible Pulp Brake Lining 
in Rolls « FIRST Dry Process Brake Lining « FIRST Semi-Metallic Brake Lining « FIRST Bonded-to-Metal Brake 

Lining « FIRST Woven Clutch Facings « FIRST Molded Asbestos Clutch Facings for Clutches Operating in Oil 

FIRST IN FRICTION FIRST EndlessWoven Clutch Facings « FIRST Pre-Treated Clutch Facings « FIRST Bonded-to-Metal Clutch Facings 


SHOWS WHY R/M IS 





PRODUCTS SET THE PACE IN FRICTION MATERIALS 
WITH UNIQUE STRUCTURAL STRENGTH 


‘ 


RECISION MOLDING is a mass-production method de- 
Pccnanes by R/M engineers for economically manu- 
facturing asbestos, with binders and fillers, into finished 
parts for structural and friction applications to accurate 
dimensions. Depending on quantity, size and shape, parts 
produced by this process not only cost less, because 
machining is reduced or eliminated, but frequently give 
better performance as well. 

R/M precision molded parts are made of materials with 


high heat stability—in contrast to usual plastic materials, 
which are thermoplastic. They can be designed with 
specific impact, tensile, compressive and flexural strengths, 
as well as a broad range of frictional properties. They are 


mange: Penge Fay si Te pega pasa i. now being used for a wide variety of applications in the 
. iy” w automotive, household appliance, industrial and other fields. 
Carburetor insulator gaskets having low thermal con- 
ductivity, high resistance to oil and gasoline, and stability 
at temperatures up to 500°F., are in wide use in the auto- 
motive field. R/M precision molded parts are uniform in 
weight—and long wearing. They operate smoothly and 
quietly at high peripheral speeds. These characteristics 
adapt them for use in centrifugal clutches for fractional 
horsepower motors. R/M precision molded parts available 
in compounds with “engineered” properties are ideal for 
applications ranging from the above to vibration damp- 
eners, components for cantrol mechanisms, overriding 
clutches and snubbers, and many other applications where 
relatively low energy absorption is involved. 


R/M Works with All Types sit Friction Materials 


woven and molded asbestos to cork-cellulose, semi-metallic 
and sintered metals. 

This is important to you. For it means that when you 
consult an R/M engineer, you can count on completely 
unbiased advice as to exactly which friction materials are 
best for your particular application. 

Whether you require precision molded products or any 
other kind of friction part, it will pay you to talk to R/M 
now. Raybestos-Manhattan is continually working in 
advance of today’s needs . . . to produce friction materials 
with still greater output and durability. And the full depth 
and breadth of R/M experience—the complete facilities of 
R/M’s seven great plants with their research and testing 
laboratories—are available to work out a practical and 
profitable solution to any friction problem you may face. 


_ 
} Cie 
| sme if] 
New R/M_ Bulletin No. S550 contains 
complete design and engineering data on 


SPELLS PROGRESS IN Precision Molded Products. Write for 


your copy. For technical information on 
all other R/M friction materials, ask for 


FRICTION MATERIAL 
FIRST IN FRICTION Bulletin No. 500. 


DEVELOPMENT 


RAYBESTOS-MANHATTAN, INC. 


EQUIPMENT SALES DIVISION: 6010 Northwest Highway, Chicago 31, Ill. - Detroit 2 - Cleveland 14 - Los Angeles 58 
FACTORIES: Bridgeport, Conn.; Manheim, Pa.; Passaic, N.J.; No. Charleston, S.C.; Crawfordsville, Ind.; Neenah, Wis. 
Raybestos-Manhattan (Canada) Limited, Peterborough, Ontario, Canada 


THE TRADE-MARK THAT 


Precision molded parts are, of course, but one of the many 
types of products produced by Raybestos-Manhattan. 
R/M has been the world’s largest maker of friction ma- 
terials for over 50 years. And unlike other manufacturers, 
R/M_ works with all kinds of friction materials—from 


RAYBESTOS-MANHATTAN, INC., Brake Linings « Brake Blocks « Clutch Facings « Fan Belts « Radiator Hose « Industrial Rubber, Engineered Plastic & Sin- 
tered Metal Products « Rubber Covered Equipment « Asbestos Textiles « Laundry Pads & Covers « Packings « Abrasive & Diamond Wheels « Bowling Balls 





Three new high performers which are particularly 
adapted to random motion vibration testing join 
the unique line of MB Vibration Exciters. With 
them, virtually every modern test requirement 
for sinusoidal or random motion can be met with 
increased data-reliability. 


Model C6 extends testing range to 5000 cps with- 
out axial resonance ... has a moving element 
weighing only 3% pounds... delivers 200 pounds 
of force. 


Model C10 develops 1200 pounds force . . . and up 
to 67.5 “g”. Usable to 3000 cps, it has a suspension 
system that assures true rectilinear motion, with 
first resonance of unloaded 1742-pound moving 
element over 3000 cps. 


Model C25H rated at 3500 pounds force, now has a 
newly designed moving table assembly weighing 


Now...shakers for 
random motion vibration testing 


only 75 pounds... yet the axial resonance remains 
well above operating limit of 2000 cps. 

These shakers put into practice the advanced vi- 
bration engineering for which MB’s specialists are 
known, and which is always ready to assist you. 


GOOD VIBRATION EXCITER INSURANCE 


Remember, MB maintains a service department 
second to none in scope of service and size. It does 
installation checkouts, instructs operating person- 
nel, and ‘“‘trouble-shoots’’. 
Such service assures that 
you'll get the most from your 
equipment. 
Ask for recommendations 
on your specific needs, or 
look over the MB line by 
sending for Bulletin 420-B-7 


1060 State Street 


MANUfSACTUTINE COMPANY New Hoven 11, Conn. 


A division of Textron American, Inc. 


HEADQUARTERS FOR PRODUCTS TO CONTROL VIBRATION...TO EXCITE IT...TO MEASURE IT. 
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Coming: soon... 


A new and modern automotive 


parts manufacturing facility 


ie a few months Thompson will begin 
operations in a new, modern parts manu- 
facturing facility now nearing completion 
in the Detroit area. This new plant will 
employ the latest methods and equipment 
available to provide low cost, efficient 
manufacture of chassis parts. 


Chassis design improvement has become 
an increasingly important factor in the 
automotive industry’s future planning. 
This, plus the tremendous acceptance of 
Thompson steering linkage and other chassis 


parts has made Thompson’s latest expan- 
sion necessary. 


Finer steering linkage and suspension parts, 
new and advanced manufacturing techniques, 
better customer service—these are but some 
of the advantages Thompson will offer when 
its new Detroit plant begins operations. 


Have your engineers call on Thompson 
to help develop your steering linkage and 
suspension. Write, wire or phone Thompson 
Products, Michigan Division, 7881 Conant 
Ave., Detroit 11, Michigan, WAlnut 1-5010. 


You can count on (Thompson Products 


Michigan Division: Detroit + Fruitport + Portland 


HOW THOMPSON STEERING-LINKAGE PARTS ARE "“TORTURE-TESTED”: 


Double-Tested— week after week, 24 hours a In Addition —these parts undergo further Results? —These “torture tests", followed 
day, extra-severe punishment is dealt out to tests in standard-model cars out on the open by skilled analyses by experienced Thomp- 
Thompson's experimental and standerd steer- read .. . not only on average highways, but son engineers, result in the finest possible 
ing linkeges, suspension bell joints, and alse on rutty, muddy and snewbound back linkege and suspension systems for cars, 


ether chassis parts. roads. 
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STRESS 


can be a hidden enemy of circular parts like jet-engine rings. To insure 
physical and metallurgical accuracy, specify Cleve-Weld welded rings. 


Top Jet-Engine makers specify Cleve-Weld rings 


The design, metallurgy and produc- 
tion of welded circular parts have 
been Cleve-Weld specialties for 45 
years. We’ve worked with materials 
from carbon to stainless and the lat- 
est aircraft alloy steels. Cleve-Weld 
has the specialized equipment and 
experience to do exacting jobs. These 
are the reasons why America’s jet- 
engine makers procure Cleve-Weld 
rings. Pratt & Whitney J-57, Wright 


EXAMPLES OF CLEVE-WELD PROCESS PRODUCTS 


‘MOTOR 
HOUSINGS 


GEAR 


JET RINGS BLANKS 


Another 


ta SUR ds. 


Vibe i. ee ee 1280 2, 1k 


Product 
—$—$—_—_—_ 


CLEVELAND WELDING DIVISION 
AMERICAN MACHINE & FOUNDRY COMPANY 


Cleveland 7, Ohio 


Aeronautical J-65, General Electric 
J-47 and other great jet engines tes- 
tify to our ring accuracy. 

Cleve-Weld is also a prime sup- 
plier of truck and tractor rims, rings, 
bands and gear blanks. Make Cleve- 
Weld your primary source for all 
rolled and welded circular parts, too. 
We'll show you why in dollars and 
cents. Write Circular Welded Prod- 
ucts Sales Department below. 


ia 
j “24 
| 
1 


IDLER 
WHEELS 


THIS IS THE BASIC CLEVE-WELD PROCESS. 
Rectangular bars or special contoured sec- 
tions of steel are rolled into a circular form. 
Next, the part is welded and then expanded 
into a true circle. This tests the 
— weld and insures accuracy. Later 
operations add stress relief and 
desired hardness. 


\ 
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SEND THIS COUPON NOW 


Cleveland Welding Division 

American Machine & Foundry Company 
West 117th Street and Berea Road 
Cleveland 7, Ohio 

Please send me 

O Truck Rif Catalog 

© Tractor Rim Catalog 

O Brochure on Cleve-Weld Process 
Name___ 


Title - aon 
Attach to your company letterhead and mail 
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Out of | [2C Design... BONDED BY IPC 
|[2C Performance c= 


Practical performance . . . because IPC packings will be designed to fit 
your application. 

This performance can be your case story when you call IPC; first to 
analyze your problem and second to manufacture the correct packings to 
solve it. IPC analysis includes a complete study of packings function — 
fluids involved — temperature — pressure, etc. If needed, a special com- 
pound will be developed to suit exactly the conditions which the packing 
must withstand. 

Specially developed packings leathers and treatments or custom syn- 
thetic rubber compounds are available to fill your packings need. The 
name IPC insures performance. Write IPC today. 


INTERNATIONAL 
PACKINGS 
CORPORATION 


Bristol, New Hampshire 


Branch Offices: Chicago, Dallas, Detroit, Kansas City, New York, Philadelphia, San Francisco, St. Louis. 
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Imagineering the 195X models...in Alcoa® Aluminum —-—* 


Pr ey 


Doo. 
TRE 


Heavy-duty part made 50% lighte 


A heavy truck highballs down the road 
and WHAM it hits a big chuck hole. 
But the dual drive axle has a Hen- 
drickson suspension. Two equalizer 
beams keep all four wheels against 
the road. Road shock is cut in half 

These equalizer beams must with- 
stand heavy loads, jarring impacts 
and pounding vibration for hundreds 
of thousands of miles. Hendrickson 
was using forged steel beams weigh- 
ing 120 lbs apiece (all unsprung 
weight). That’s when Hendrickson 
began to imagineer in Alcoa Alumi- 
num, a practice we commend to all. 
They called us in. 


Alcoa Development Division en- 
gineers first made stress analysis 
studies of the steel beams. Placed in 
a testing machine, the beams were 
precisely loaded to determine the 
points and values of high stress and 
also the breaking load. Then, after 
mathematical analysis, our engineers 
designed a forged aluminum beam. 
Prototypes were hand-blocked and 
finish-forged. 

The aluminum beams weighed only 
60 lbs apiece, a 50% weight saving— 
120 lbs per vehicle. Now if they could 
take the loads and the pounding . 

The beams were run through an 


Aluminum equalizer beams were installed in a test truck at Alcoa Development 
Division headquarters. The truck was given a 50% overload and then driven over 
8” square railroad ties. Oscillograph measurements recorded the heavy dynamic 
withstood the toughest tests. ALUMINUM 


stresses on the beams. The beams 


COMPANY OF AMERICA, 1844-D Alcoa Building, Pittsburgh 19, Pennsylvania. 


THE ALCOA HOUR 
TELEVISION'S FINEST LIVE DRAMA 
ALTERNATE SUNDAY EVENINGS 


Always Fasten Aluminum with 
Alcoa Aluminum Fasteners 


exhaustive series of static tests. Then 
fatigue-tested at double-rated loads 
for /0 million cycles. Then installed 
in actual trucks and tested in service 
(see below). The aluminum beams 
withstood the toughest tests, and 
thousands are now in service with no 


reported failures. 


Every year automotive designers 
imagineer more and more new parts 
from Alcoa Aluminum. Our Develop- 
ment Division has unparalleled facili- 
ties to help vou imagineer your 195X 
(or 6X!) models...in Alcoa Alumi- 


num. Call us in. 


Your Guide to the Best 
in Aluminum Value 
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Another General Motors Value 


SO AC CMR CTe Ee 


which part should be made of metal powder? 


We ask: How will it be used in the end product of 
which it will be a component? What are the loads, 
tolerances, and shape of the individual part? How 
will it be lubricated? Are there any special require- 
ments such as hardness and finish? Do the 
quantities justify tooling costs? 

These are the questions that were answered before 
any decisions were made on the parts shown above 
—both of which are made of metal powder. 


Because Moraine Products can draw upon a wide 
range of experience with many different mass 
production processes and their applications to 
specific problems, our judgment on these questions 
can be considered sound. When we recommend 
metal powder, it is because we are convinced, in 
our own minds, that it is the material and the 
process best suited for the job the specific part 
must do. 


Other Moraine Products include: Moraine power brakes—Delco hydraulic brake fluids, 


brake assemblies, master cylinders, 


wheel 


cylinders and parts—Moraine friction 


materials —porous metal parts—-rolled bronze and bi-metal bushings —self-lubricating 
bearings, Moraine-400 and M-100 automotive engine bearings. 


2) 
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Moraine Products 


Division of General Motors, Dayton, Ohio 
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DELCO-REMY PRESENTS 
A NEW TREND-SETTING 
ENCLOSED SHIFT LEVER 
CRANKING MOTOR 


Delco-Remy’s newly developed Enclosed Shift Lever cranking motor 
provides effective shielding from road splash, ice and dirt—assures 
greater starting dependability in all weather—requires no periodic 
lubrication. 


The unique drive end housing completely encloses the entire shift 
mechanism, including solenoid plunger, lever, lever shaft, and over- 
running clutch drive. Specially designed, the new built-in solenoid 
has a seamless drawn steel case, an improved gasket between case and 
switch housing, a longer bearing surface for the plunger, and an 
improved contact assembly with molded insulator actuating rod. The 
solenoid case is flange mounted tightly to the protective drive end 
housing, and the switch is electrically connected directly to the motor 
by extensions of the field coils which pass through an elastic grommet 
in the frame. 


A special compressed assist spring on the armature shaft aids the 
solenoid during initial movement to provide more positive shift action 
on engagement. A strong, smooth-acting, compression-type shift 
lever return spring—located inside the solenoid case—assures quick, 
unhesitating disengagement from the flywheel. 


The new, more compact, smaller diameter overrunning clutch saves 
vital mounting space—reduces interference problems—makes possible 
a shorter overall motor length. 


This revolutionary new cranking motor—introduced on General 
Motors cars for ’56——is another example of Delco-Remy leadership 
‘*‘Wherever Wheels Turn or Propellers Spin.” 


DELCO-REMY e¢ DIVISION OF GENERAL MOTORS ee ANDERSON, INDIANA 


GENERAL MOTORS LEADS’ THE WAY—STARTING WITH 


Delco-Remy 


ELEGFRIGAL SYSTEMS 


7 
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Crop destroying pests—gone with the whirlwind. 


Kelsey-Hayes helps Bell 


put whirlwind power in the 47-G 


1,800,000 cu. ft. of air per minute! That’s the amazing 
downwash of the Bell 47-G Helicopter. Power to propel this 
versatile rotorcraft flows smoothly through a precision- 
geared transmission produced for Bell by SPECO, the 
Steel Products Engineering Division of Kelsey-Hayes. For 
over 40 years, the manufacture of precision gears and 
gear assemblies for aircraft has been a SPECO specialty. 


a eat ae . 


Bell 47-G transmission is one of over 100 parts pro- 
duced by Kelsey-Hayes for the 47-G helicopter. 
Other products for the aviation field include acces- 
sory gear assemblies, actuators, computers, controls, 
bomb hoists, gun turrets, radar tracking and scanning 
assemblies, power recovery units, compressor rotors 
and turbine sections, blades, buckets, vanes. 


KELSEY-HAYES 


Kelsey-Hayes Wheel Co., Detroit 32, Mich. * Major Supplier to the Automotive, Aviation and Agricultural Industries 


TEN PLANTS / Detroit and Jackson, Michigan; McKeesport, Pa.; Los Angeles, Calif.; Windsor, Ontario, Canada «+ Davenport, Iowa 
(French & Hecht Farm Implement and Wheel Division) ¢ Springfield, Ohio (SPECO Aviation, Electronics and Machine Tool Division) 
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ONE TURN OF THE SCREW 


EQUALS THE LIFE OF THE LINING 


This most simple and practical self-adjusting screw 
is exclusive on the Auto Specialties aluminum 
Double-Disc Brake. 


There are 50 notches on the head of this self-adjust- 
ing screw. And, unlike the old badmen of the West 
who used to notch their gun handles every time they 
took a life, we figure that every time this screw turns 
a notch, it can save a life. Because, as brake lining 
wears two or three thousandths of an inch, the screw 
turns one notch and advances the lining toward the 
braking surface—compensating even for this small 
amount of wear and keeping the brakes in adjust- 
ment and proper alignment all the time. This makes 
braking with Auto Specialties Double-Disc Brakes 
safer all the time. 


This amazing screw keeps the clearance between the 
lining and the braking surface constant. Thus, with 
Auto Specialties Double-Disc Brakes, pedal height 
is always the same. This assures ample pedal tor 
braking under all conditions. 


During a recent series of the most gruelling tests 
any brakes were ever subjected to, this screw auto- 
matically kept Auto Specialties Double-Disc Brakes 
in accurate adjustment. And the screw was still 
operating efficiently after thousands of rugged stops 
from low to very high speeds. This performance 
under most strenuous conditions far surpassing the 
braking any car would receive during normal life, 
proves that Auto Specialties Double-Disc Brakes 
do automatically stay in adjustment. For any cisc 
brake to operate efficiently, an automatic adjuster 
that works effectively under all conditions is an 
absolute necessity. 


Auto Specialties engineers have proven that Auto 
Specialties rugged, long-life Double-Disc Brakes 
(1) automatically stay in adjustment, (2) do not fade, 
and (3) are competitively priced—ready for adoption. 


For more information write to Auto Specialties Mfg. 
Co., Inc., Saint Joseph, Michigan. 


AUTO SPECIALTIES MFG. CO., INC. 


SAINT JOSEPH, MICHIGAN 
Plants also at Benton Harbor and Hartford, Mich., and Windsor, Ont., Canada. 
Manufacturing for the automotive and farm machinery industry since 1908. 
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pointing the way to... . 


GREATER ECONOMY — 
- - and EFFICIENCY 


The Jeffrey Manufacturing Co. makes a continuous mining 
machine capable of mining 50 to 100 tons of coal per man 
day, and ‘’Molveyor’’, a unique train of wheel mounted sec- 
tional belts of 15’ lengths to convey this high production from 
the continuous mining machine to the main transportation sys- 
tem — a distance of up to 300 feet or more. A new and safer 


method of mining coal with greater economy and efficiency. 


HEIM Uucbal ROD ENDS are used in ten locations as circled in the shop 


picture of the frame of the Molveyor. Here is real punishment for every part on this 
hard working, heavy duty coal mining equipment. Heim Rod Ends were chosen because 
they deliver trouble-free performance under even adverse conditions — they correct 
misalignment in every direction — they are smooth in operation — and they stand up 


under the heavy loads they are called upon to carry. 


You donut make coal minting equipement, you say. 


But if, in the operation of your product, you must transmit motion or force at varying 
angles, there is the spot for a HEIM Unucal Our catalog has engineering 


data, specifications, and illustrations. You should have a copy in your files. 


THE AE TM company 


FREER FEE 8B, eee etreg BF 
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Waldes Truarc Rings Permit Better and More Economical 


Design—Fewer Parts, Faster Assembly, Minimal Rejects! 


Viewlex’s Change-O-Matic 


Viewlex, Inc., L.1.C.,N.Y. solves a variety of fastening prob- 
lems in their new model Change-O-Matic automatic slide 
changer. Assembly time is speeded, parts eliminated, rejects 
lowered, and compact, economical product design achieved. 


Actuating Plate 
and Pawl Assemb 


assembly. One circular self-locking ring (Series 510 

pawl return spring. One external E-ring (Series 5133) re 
tains roller used to prevent gear motion during transport 
cycle. One crescent ring (Series 5103) retains pawl which 
indexes gear. Second crescent ring retains sub-assembly. 
Truarc Rings speed assembly, cut rejects, eliminate parts. 


Whatever you make, there’s a Waldes Truarc Retaining Ring de- 
signed to improve your product...to save you material, machining 
and labor costs. They’re quick and easy to assemble and disas- 
semble, and they do a better job of holding parts together. Truarc 
rings are precision engineered and precision made, quality con- 
trolled from raw material to finished ring. 

36 functionally different types...as many as 97 different sizes 


Connecting Arm Assembly 


Use of one Waldes Truarc Ring (Series 5100) eliminates time- 
consuming riveting over the flange, retains and holds the 
connecting knob captive. A compact, neat design is made 
possible, rejects caused by poor riveting eliminated. 


Detent Lever Assembly 


Truare E-ring (Series 5133) eliminates use of tapped 
hole and shoulder screw, retains roller which prevents 
over-travel of gear. Assembly is rapid. 


within a type...5 metal specifications and 14 different finishes. 
Truarc rings are available from 90 stocking points throughout the 
U. S. A. and Canada. 

More than 30 engineering-minded factory representatives and 700 
field men are available to you on call. Send us your blueprints 
today... let our Truarc engineers help you solve design, assembly 
and production problems... without obligation. 


For precision internal grooving and undercutting ...Waldes Truarc Grooving Tool! 


Send for new catalog supplement 


WALDES 


TRUARC 


RETAINING RINGS 


Waldes Kohinoor, Inc., 47-16 Austel Place, L. 1. C.1,N.Y. 

Please send the new supplement No. 1 which 

brings Truarc Catalog RR 9-52 up to date. 
(Please print) 


CORA i eet Saba .. 


Bs ee ee 


| 
| 
| 
| 
| 
! 
| 
4 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426; 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2.577,319; 2,595,787, and other U.S. Patents pending. Equal patent protection established in foreign countries. 
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MIGHTY... SAFE/ 


Navy adopts Cellulube* fire resistant hydraulic fluids 
to safeguard aircraft elevator systems 


To minimize danger from fires and explosions that might nificant margin of safety wherever high temperatures 
hamper the operational efficiency of its great carriers, and pressures may cause fire or explosion. 
the U. S. Navy is now using Celanese* Cellulube 220, a For additional information about the Celanese Cellu- 
straight chemical compound, as hydraulic fluid to lube series, write to Celanese Corporation of America, 
activate deck-edge elevators. Chemical Division, Department 598-D, 180 Madison 
Used for more than 1,500 hours aboard the Benning- Avenue, New York 16 
ton, Shangri-La and Ticonderoga, Cellulube 220 is in in Canada, Canadian Chemical Company, Ltd., Montreal, Toronto, Vancouver. 
service aboard the new Saratoga, and is also being 
evaluated for additional Naval applications. DECK EDGE ELEVATOR TAKES 
Cellulube 220 is one of a series of synthetic (mon- PLANE TOPSIDE. Cellulube 220 is 


being used in elevators of ype 


petroleum) functional fluids developed for industry by  ¢h'the Shangri-La, Bennington and 
Ticonderoga. The Navy plans to in 
stall fire-resistant hydraulic fluids 


hydraulic fluids and cylinder lubricants provide a sig- on ail carriers 


Celanese in six controlled viscosities. These fire-resistant 


OFFICIAL US. NAVY PHOTOGRAPH 
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18 out of 


Ever since mechanical horsepower 
began replacing nature’s variety, the 
Morse Chain Company has supplied 
the auto industry with its precision- 
built Timing Chain Drives. 


Fact is that today, eighteen out of 


the twenty-two automotive manu- 
facturers using timing chains, actu- 
ally specify Morse Chain Drives as 
original equipment. 


MORSE 
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At $395, the 1914 Model A Saxon Run- 
about was called “‘the poor man’s light 
car.”’ It had a 96-inch wheelbase, two- 
speed transmission, and featured stand- 
ard tread wheels instead of the very 
narrow ones then in vogue on cyclecars. 


More than 60,000,000 of these drives 
have already gone into cars, trucks, 
and buses—-giving vehicle owners 
long service life, plus freedom from 
maintenance worries. Morse Timing 
Chains operate safely, quietly, and 
smoothly—with positive timing. 


Investigate Morse Timing Chain Drives 
. . . and the other precision-built 


*trademark 


Send for free print—1914 Saxon Runabout, Model A, 
Reprinted by permission ; 


P. S. de Beaumont; not for commercial use. 


This is one of a series of antique auto- 
mobile prints that will appear in future 
Morse advertisements. Write for your 
free copy, suitable for framing. Morse 
Chain Company, 7601 Central Avenue, 
Detroit 10, Michigan. 


22 automobile manufacturers 
specify Morse Timing Chain Drives 


power transmission products which 
Morse manufactures. We have ex- 
pert engineers always available to 
help you in your power transmission 
requirements. Write, wire, or phone 
us, today, for quick assistance on 
your particular problem. 


MORSE CHAIN COMPANY: DETROIT, 
MICHIGAN; ITHACA, NEW YORK, 


POWER TRANSMISSION 
PRODUCTS 





7 FRETTING-CO 


had him in? 


. 
Finding a wear-resistant coating for turbine 
engine shaft seals posed a serious problem 
for an aircraft engine manufacturer. Even 
the hardest alloys were subject to fretting- 
corrosion and had to be replaced after a few 
hours of service. 

This 
solved by having 
seal Flame-Plated by LINDE. By this special 


detonation process, particles of tungsten 


fretting-corrosion problem was 


the bearing surface of the 


carbide are literally blasted onto almost any 
metal surface. Most important, the tempera- 
ture of the part being plated never exceeds 
100° F., 


metal will warp or that its metallurgical 


so there is little chance that the base 


properties will be changed. Flame-Plated 


grosion’ Problep, 


spin 


tungsten carbide coatings 
can be appliedin thicknesses 
from .010 to .002 inches. 
Coatings can be used in the 
(125 


microinches rms) or ground and lapped to a 


as-coated condition 


0.5 microinch finish. 

If your design involves metal parts subject 
to extreme wear, heat, or fretting-corrosion, 
perhaps Flame-Plating can eliminate some 
or all of your “headaches” —or make possible 
some completely new idea. 

To find out, write us about your wear prob- 
lem or request a free copy of LINDE’s book- 
let, “Flame-Plating,” F8065. Address Flame- 
Plating Department. 


Flame Plating 


Lei 


f 


LINDE AIR PRODUCTS COMPANY 


1 Division of Union Carbide and Carbon Corporation 


30 East 42nd Street (Ta New York 17. New York 


In Canada: Linde Air Products Company, Division of Union Carbide Canada Limited, Toronto 


Phe tet LIND! 


irk 


irbon Corporation 
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A nut, washer 
and sealing gasket 


ONE! 


DAREX Frowed-in Gaskets 


are streamlining traditional 
methods of attaching chrome 
trim to automobiles. 


Contrasted with the laboriously slow method of 
“H637 COMPOUND” hand assembling gasket to trim fastener, the 
AREX meth ut tically pre-gaskets the 

One of several standard DAREX D ” od ey ? 8 
“Flowed-in” compounds now being used part by machine. So that now a single fastener — 
by the automotive industry. applied in a single operation — fastens the trim and seals 


Base: Vinyl the hole against seepage of dirt and moisture. 


Adhesion to metal: Excellent, no primer The Darex “Flowed-in” Process is ingeniously simple. 
coat needed A DarREX gasketing compound is machine-flowed directly 
Torque retention: Excellent onto the fastener. This ‘‘flowed-in” compound is then cured 
Staining: No migration staining to form a solid, rubbery gasket which becomes integral with 
the part. With nut, washer and gasket all in one unit, 
automobile manufacturers find assembly-line fastening of 
chrome trim much easier and quicker. And the finished job 

Consistency: (Wet) Non-slumping paste : 

(Dry) Rubbery solid is neater, better, less costly than before! 


Temperature resistance: -20° to 250°F, 


Aging: Excellent 


If you have a problem involving a gasket, cushion, seal 
; or vibration dampener, tell us about it. Perhaps the DAREX 
Uses: As a weather seal against water, age . , 
dust and dirt Flowed-in” Process can help you increase production or 
quality of your product... and at the same time lower your 
labor and materials costs. 


Curing time: 20 seconds 


DESIGNED FOR THE 
AUTOMOTIVE INDUSTRY 

The new DAREX No. 6 Compound Ap- 

plying and Curing Machine applies and 

cures gaskets automatically at high speeds 

(up to 200 per minute on trim fasteners 

shown above.) Occupies only 17 sq. ft. of DEWEY and ALMY 
floor space. Write for further information Chemical Compa ny 


today. 
Division OF W. R. Grace & Co. 


Cambridge 40, Massachusetts 


fasteners shown above. We supply 


their manufacturers with gasketing 
compounds and machines to apply them. 


{ Dewey and Almy does not make the \ 
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Long’s expansion of facilities and personnel was motivated by the exten- 
sion of our products to new fields and new applications. 


Our emphasis on the development of our manufacturing and engineering 
services to industry can serve you in the most practical manner—through 
paring costs and delivery dates. 


Long experts stand ready to design and build in volume, products with a 


savings potential for you. 


LONG MANUFACTURING DIVISION, BORG-WARNER CORPORATION 


12501 DeQuindre Street, Detroit 12, Michigan 
Also: Windsor and Oakville, Ontario 


“Power Package” 

TORQUE CONVERTER COMBINATIONS 
Accurately engineered to your own power 
transfer requirements, B-W torque con- 
verter transmission combinations provide 
extra rugged construction, reduced main- 
tenance costs, greatly improved perform- 
ance. Now available in package form 
are any of the Borg-Warner volume 
production drive line products... a wide 
variety of torque converters * transmis- 
sions * industrial and agricultural clutches 
* power takeoff and speed reducers * 
and many other “Power Package” com- 
binations. 


Torque Converter with Power Shift- 
ing forward and reverse gearing 


THE STANDARD OF QUALITY AND. PERFORMANCE SINCE 1903 
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CARTER... 


Architects of Enthusiasm 


What makes a mechanic in San Diego believe in, or 
a service manager in Schenectady boast about, Carter 
fuel system products? Men like those shown above play 
an important part. 


These are Carter's Field Service Engineers... available 
to render technical assistance, solve service problems and 
promote educational programs. Over the years these men 
have gathered many friends... they've helped to make 
the name Carter synonymous with dependability and 
economy in automobile performance ... they are another 
reason why Carter carbureters, fuel pumps and filters add 
value to every car and truck that is equipped with them. 


CARTER CARBURETOR CORPORATION .- St. Louis 7, Missouri 
A Division of ACF INDUSTRIES, INCORPORATED 
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The TORRINGTON NEEDLE BEARING 
is a natural for volume installation 


You can install Torrington Needle 
Bearings with greater rapidity than 
any other type of anti-friction bearing. 
Today, automatic arbor presses are 
widely used throughout industry for 
large volume installation—possible 
because of the Needle Bearing’s unique 
unit construction. 

Since no collars, shoulders or retain- 
ing rings are needed, Needle Bearings 
require only a simple housing. Conse- 
quently, an operator can turn out a 
tremendous number of assemblies every 
hour. A surface-hardened shaft serves 


as the inner race. Ease and speed of in- 
stallation cut costs on your assembly 
line—a large production benefit. 

For more than twenty years our 
Engineering Department has helped 
designers and manufacturers through- 
out industry to adapt the superior ad- 
vantages of the Needle Bearing to 
their products. Let us help you make 
the Needle Bearing ‘‘standard”’ equip- 
ment in yours. 

See our new Needle Bearing Catalog 
in the 1956 Sweet’s Product Design File 
—or write direct for a catalog. 


THE TORRINGTON COMPANY 
oN Torrington, Conn. + South Bend 21, Ind. 
g Gu District Offices and Distributors in Principal Cities of United States and Canada 


ANNIVERSARY 


wt TORRINGTON BEARINGS 


Needle + Spherical Roller + Tapered Roller + Cylindrical Roller + Ball + Needle Rollers 


176 


TORRINGTON 


NEEDLE BEARINGS 
Give you these benefits 


e low coefficient of starting and 


running friction 
full complement of rollers 


unequalled radial load 
capacity 


low unit cost 
long service life 
compactness and light weight 


runs directly on hardened 
shafts 


permits use of larger and 
stiffer shafts 
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The Type 350 combines the best features of all previously 
available low-frequency instruments. It is an entirely new low-frequency 


instrument that must be seen to be appreciated 


Identical X- and Y- amplifiers permit accurate measurements up to 150 KC. 
Identical phase response between the two amplifiers allows accurate 
phase-shift measurements of minute phase differences. 

Internal calibration is provided for both amplifiers. 

Stability-wise, the Type 350 has no peer. Regulation of all circuits, including 
the filaments, permits accurate measurements Over many hours. The illuminated, 
calibrated scale assists in measurements. High accelerating potential 

permits operation with long-persistence screens. 

Modern hard-tube sweep circuit provides superior linearity with beam gate for 
forward trace brightening. This sweep circuitry eliminates practically 

all time distortion over the range of sweeps from 12 sec/inch to 2 usec/inch. 
These and many other new features make the DuMont Type 350 

the standard of performance in low-frequency oscillography. 

Write for complete technical details... 


Price $395 


TECHNICAL SALES DEPARTMENT 
Dp T ALLEN B. DU MONT LABORATORIES, INC., CLIFTON, N. J. 
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Purolator’s “CFLECTIVE” FILTRATION leaves additives in 


Beneficial additives stay in as HD and heat Micronic elements do not channel. They are 

resistant lube oils pass through the Micronic® waterproof and warp-proof and remain unaf- 

element of a Purolator filter...even though fected by engine temperatures. There's a 

the element is straining out sludge, water and Purolator to fit every vehicle, tractor and other 

impurities as small as one micron (.000039- gasoline- or diesel-engine-powered unit in 

inch service today. Write for our automotive cata- 
It's one of the reasons why original equip- log, No. 2054, to Purolator Products, Inc., 

ment manufacturers in the automotive field uss Rahway, N. J., Dept. AS-417 

more Purolators than any other make of filter 

Besides this “selective” filtration, the accordion- 

pleated Micronic element provides ten times 

the area of older types, making possible: 


* High flow rates with minimum pressure 


w 
drop. Purolators themselves can be small 
... yet operate with pumps of standard size. eM} ® \ LATOR 
Maximum dirt storage capacity . . . for long. 

efficient service life before replacement. 


“FIRST IN THE ( FIELD OF FILTERING” — 
PUROLATOR PRODUCTS, INC., Rahway, New Jersey 
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We put Turquoise leads 
over the jumps 


SO THEY WON’T BIND IN YOUR HOLDER! 


To assure you of perfectly straight, 
symmetrical Turquoise Drawing Leads, 
we send them down this “ski jump” in 
the Eagle Pencil plant. 

The slightest unevenness in a lead 
makes it wobble and careen off the end 


of the jump into the 
Only the true, perfectly formed leads 
clear the gap, and land in your holder. 


‘reject chamber”. 


Turquoise leads are of ““*Electronic” 
graphite — reduced to micronic size. 
Millions more of these finer graphite 
particles are compacted in every inch of 
lead. That’s why Turquoise deposits a 
denser, blacker line that reproduces to 
perfection . . . gives you the strongest, 
smoothest, longest-wearing point that 
ever met paper. 17 degrees, 6B to 9H. 


TURQUOISE 


DRAWING PENCILS, LEADS AND HOLDERS 


NEW LEAD HOLDER! Eagle’s new 3379 Turquoise Lead Holder is 
precision-made for trouble-free operation. The Prestomatic button 
releases the lead—and a spring relocks the rifled jaws to hold the lead 
firmly in place. Red, yellow, and green release buttons identify the 
degree of lead contained. 


EAGLE PENCIL COMPANY NEW YORK*LONDON* TORONTO* MEXICO+ SYDNEY 
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Lockheed diversification 
in action... 


At right: engineers and scientists work on some 
of the 46 major projects in progress at Lockheed 


Why Lockheed offers 


There are three main reasons: 


1. More opportunity for promotion 
because there are more supervisory positions to 
be filled with 46 major projects underway, 
including 13 models of aircraft on assembly lines 


More career security 
because Lockheed activities cover virtually the 


entire spectrum of aeronautical endeavor. 


Life in Southern California 
Scenic beauty, unmatched climate, wide 
recreational opportunities enhance life in 
the San Fernando Valley. 


To Engineers who lack aircraft experience 
Aircraft experience is not necessary to join Lockheed. 
It’s your engineering training and experience that count. 
Lockheed trains you for aircraft engineering—at full pay. 


Coupon below is for your convenience in requesting 
application form and more information on how 
Lockheed’s expanding program can advance your career. 


E. W. Des Lauriers, Dept. C-16-4 


LOCKHEED AIRCRAFT CORPORATION 
CALIFORNIA DIVISION * BURBANK, CALIFORNIA 


Please send me a brochure describing life and work 
at Lockheed and an application form 


Name 

Field of Engineering 
Street Address 
Home Phone 


City and State 


ons Research discussior 
ontinental defense 
Operations Research openings 
Electronics Specialists 
Fire Control and Guidance 
Specialists 
Aerodynamics Engineers 
Physicists 


tudy on hydra 
Design openings 
Design positions are open 
at all levels in controls, 
electrical, hydraulics, 
mechanical, power plant and 
structures fields 


Flight Test Engineering openings 
Flight Test Engineers 
Flight Test Analysts 

Instrumentation Engineers 
Electrical Research Engineers 


LOCKHEED 


California Division 


Fatigue t 


Super Constel 


Structural Engineering openings 
Research Specialists 
Structures Engineers 

Stress Analysts 
Weight Engineers 


Engineers better careers 


IBM 701 applied to jet 
transport flutter problem 
Math. Analysis openings 
Math. Engineers 
Math. Specialists 
Math. Analysts 


Aerodynamics openings 
Aerodynamics Engineers 
Aerodynamicists 
Dynamics Engineers 
Wind Tunnel Test Engineers 


AIRCRAFT CORPORATION 


sursankK CALIFORNIA 





Since 1912... 


Cleveland Steel Products Corporation 


16025 Brookpark Road Cleveland 11, Ohio 
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new 


clutch 
is 
adaptable 


torque 
needs 


VY 


Torque capacity of the 

new Lipe Direct Pressure 
Clutch can be modified by re- 
moving springs in multiples 
of three. For example: depend- 
ing on its service, a 15” DP 
may require its full comple- 
ment of 27 springs .. . or no 
more than 24, 21, 18, or 15. 


The economies permitted by “de-springing”’ 
are obvious. Manufacturers can now carry a 
smaller stock of assorted clutches without 
sacrificing flexibility on the assembly line. 
Fleet Owners will notice significant reductions 
in maintenance since clutches won't be under- 
or overloaded. 

Five sizes of Lipe’s Direct Pressure Clutch — for 


engines developing from 300 to 1300 ft-lb of torque 
—now available. Write for complete details. 


4 
j -ROLLWAS 
Manufacturers of Automotive Clutches & Machine Tools a 


a eo 
tae & So Be gee Pee, ee 
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performance 
DFOVEN 3, wisn 


of installations 


@ “No Kick-Out” feature wins overwhelming approval 
from car, truck and tractor manufacturers 


Although a comparatively new advancement in starter drive 
design, the Bendix* Folo-Thru Drive has already proven 

itself in millions of installations to be the most efficient starting 
equipment under all operating conditions. 


The Folo-Thru type is specially designed to follow thru 

the weak explosions until the engine actually runs on its own 
power. Thus, quicker and more dependable starts are 
assured even under the most extreme weather conditions. 


You're right from the start when you specify 
Bendix Folo-Thru Starter Drive. 


ECLIPSE MACHINE DIVISION OF Bendix” 


ELMIRA, NEW YORK 


Export Sales: Bendix International Division, 205 East 42nd Street, New York 17, N. Y. 


costs less—tike the millions of Bendix Starter Drives manufactured for the 
industry, the new Folo-Thru Drive requires no actuating linkage, and the less expensive 
solenoid may be placed in any convenient position. Result is lower installation and 
maintenance costs. Complete detailed information is available on request. 

"REG. U.S. PAT. OFF. 


Bendix” Fole-Thru Starter Drive g Bendix” Autemotive Electric Fuel Pump &P Stromberg’ Cerbureter a 
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MICROHONING* 


e¢¢@ 


ACCURATE, ROUND, STRAIGHT SURFACES 


Truly round, straight surfaces are generated by the application of fundamental 
principles on which the Microhoning process and equipment design are based: 

The combined reciprocating and rotating motion of the tool act on the full 
length of the bore on every stroke. 

The self-dressing abrasive assures sharp grits and cutting at ail times. 

The tool and bore automatically align themselves. 

The feed-out of the tool is positive with equal pressure in all directions from 
the center line. 


a 
‘ : ; 
Se } ? , if = | 
All out-of-roundness is removed t] 


by the expanding abrasive “‘cyl- : 
inder" formed by the rotating Wavy or snaky surfaces are In tapered bores the abrasives | 
tool. Only the tight areas are made straight by the long abra- | cut only in the tight area until 
abraded until all areas have sive sticks shearing off the crests the cylinder has the same diam- 
the same radius from the axis. of the waves. / eter throughout its full length. 


ACTUATING LEVER 


Steel Forging @ 58 to 60 Rockwell "'C” 


Bore out-of-round and tapered .0015 to 
.0025 inch. 


Microhoning reduces error to less than 
.00015 inch 


Removing approx. .005 inch stock 
Production— 130 pieces per hour 


Machine— Model 705-2 Hydrohoner 


*MICROHONING = Stock Removal + Geometry + Size Control + Surface Finish 


MicROMATIC Howe CORPORATION 


8100 SCHOOLCRAFT AVENUE © DETROIT 38, MICHIGAN 
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Maximum 
Rust Protection 


and a fine black finish 
for iron and steel 


This long-wearing, rust resistant product 
is used on many types of iron and steel 
articles: Nuts and bolts, brackets, screws, 
nails, springs; tools, casters, padlocks, 
machine housings and castings; outdoor 
furniture, hinges, latches, ornamental iron. 


Parco Compound is a versatile metal 
treatment. It is simple to operate, easy to 
control, dependable and uniform in results, 
and economical. It creates a dense coating 
of nonmetallic phosphate crystals over the 
whole surface of the article treated. There 
are no limitations on size or shape—any 
article which can be immersed in the tank 
can have this protection. Oil, wax, stain, 
or paint finishes may 
be used over Parco 
Compound, to produce Since 
maximum rust resis- 1914 — 
tance with deep, velvet leader in 
black appearance. the field 


Write for complete 
information! 


*Bonderite, Bonderlube, Parco, Parco Lubrite—Reg. U.S. Pat. Off. 


PARhKER 


RUST PROOF COMPANY 
2181 East Milwaukee, Detroit 11, Michigan 


PARCO COMPOUND PARCO LUBRITE — wear 
—rust resistant resistant for friction surfaces 


BONDERITE — corrosion BONDERITE and BONDERLUBE 
resistant paint base —aids in cold forming of metals 


TROPICAL — heavy duty 
maintenance paints since 1883 





U. S. AXLE has long been famous for custom-made preci- 
sion shafts, machined from finest alloy steels. Now, with 
the addition of new shot peening equipment, U. S. 
‘‘Custom-Engineered” Shafts can be made up to 5 times 


tougher, for extra advantages in every type of product. 


Sy) LIGHTER WEIGHT 


Sy Extra strength permits using shafts of smaller 
yD j 


diameter, reducing weight 


LONGER LIFE 
In actual torsion tests, U. 
outlasted unpeened shafts approximately 5 to 1! 


S. shot peened shafts 


S; 


Te OL WCAHS D amie 


Since 1920 «+ Pottstown, Pennsylvania 


AXLE SHAFTS 


for every application 


This illustrated 

folder will show 

you why U. S. AXLE 

is your best source for precision-made special 
shafts. Write for your copy today 

For a prompt quotation on a U. S. “Custom- 
Engineered” Shaft, to meet your needs, send 


us your blueprints and spec ifications 
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Up to 37% WEIGHT SAVING 


Up to 33% SIZE REDUCTION 


Use of magnesium-zirconium alloy housing . . . more compact 
lh Me the A hla yoke of high-strength cast steel . . . and other improvements 
FOR THE SEVEN PUMP SIZES enabled Vickers to make their line of variable displacement 

piston type pumps substantially lighter in weight and smaller 
3 in size. Yet they have the same high efficiency and outstanding 
igor og dependability of the previous design. 
~ The true significance of the new lighter weight pumps comes 
into perspective when it is noted that airframe companies place 
a value of up to $500.00 on each pound of weight saved. 
Small size means cleaner plane designs, and high overall pump 
efficiency means less heat generated. 
“Improved Design” Vickers pumps have been in regular 
fate daily aircraft use for more than a year and are available in 
— automatic pressure compensated, electrically depressurized, 
flow reversing, and servo control designs. For additional in- 
formation about these pumps, write for new Bulletin A-5203.A. 


VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
ADMINISTRATIVE and ENGINEERING CENTER 
Department 1440 e@ Detroit 32, Michigan 
Application Engineering and Service Offices: 

T. 23 _ . 6.1 o8 5. E! Segundo, California, 2160 E. Imperial Highway (ORegon 8-2503) 
Arlington, Texas, P. 0. Box 213 (ARlington 4-4171) 
THEORETICAL DELIVERY IN GPM AT 1500 RPM Washington 5, D. C., 624-7 Wyatt Bidg. 


NOTE: HORSEPOWER AT 3000PS!i AND MAXIMUM Detroit 32, Michigan, 1400 Oakman Bivd. (TOwnsend 8-5100) 
RECOMMENDED CONTINUOUS SPEED. Additional Service facilities at: 
it \ amare Miami Springs, Florida, 641 De Soto Drive (Phone 88-7340) 


Via 


38.7 HP 


8.2 HP 
24.2 HP 


PV-3907 
> 1PV-3913 
Pyv-3915 


TELEGRAMS: Vickers WUX Detroit + TELETYPE “‘TWX’’ DE89 + CABLE: Videt Detroit 
we | - OVERSEAS REPRESENTATIVE: The Sperry Gyroscope Co., Ltd.-Great West Road, Middx., Eng. 
t ‘pb we 7133 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 192] 
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Mayari R makes it lighter... stronger...longer lasting 


o yi es it 


How Mayari R gave extra strength 
to these 75-foot Van-Cars 


5S ft long, are carrying trailers 


These new Van-Cars,* each 
in the new “TrucTrain” service that the Pennsylvania Rail- 
road has inaugurated, with The Rail-Trailer Co. acting as 
coordinator between the railroad and motor common carriers. 

Because of the unusual length of these cars they had to be 
extra-strong between bolsters, yet without excessive weight 
For this reason, load-bearing members such as center sills, 
side sills, stringers and crossties were built of Mayari R 
high-strength, low-alloy steel. With half again the strength 
of carbon structural steel, these and other Mayari R members 
supplied ample strength while holding the weight down 
to 79,000 Ib per car. 

More and more Mayari R is becoming the choice for rail- 
way cars and motive power, automotive vehicles and trailers, 


*Van-Car Corpo n, whic wns ar s the car-leasing 


subsidiary 


eae eee eee ee eee 


These specially-designed cars are 75 ft long, have a capacity of 125,000 
lb. Hinged ramps at car ends allow end-loading in strings. 


as well as a host of industrial applications. It is readily welded 
and worked, and holds paint up to 80 pct longer than plain 
carbon steel. Catalog 353 shows dozens of outstanding 
applications of Mayari R, some of which probably have a 
bearing on a problem confronting you. A phone call or 
note will bring you a copy promptly. 


BETHLEHEM STEEL COMPANY 


BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Stee! Corporation. Export Dis- 
tributor: Bethlehem Steel Export Corporation 


ala 
STEEL 
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If all cars with Rochester Carburetors were painted 


They’re off and running with Rochester! 

Nearly half the new cars on the road today 

are *‘fed’’ by Rochester Carburetors. These 

modern mixers are specially designed 

to supply the proper needs of gas and air 

for today’s high-powered, high-compression 

engines. Rochester Carburetors are 

rugged ... shrug off extreme heat or cold! 

They’re responsive .. . assure top performance J ain 
ROCHESTER 3-3 59 


in every driving situation. And you'll find sion eae 


RODUCTS 


them on the world’s finest engines. wimmen oF 
Rochester Carburetors are standard equipment GENERAL MOTORS 


on the new Cadillac, Buick, Oldsmobile, CORPORATION ee 


Pontiac and Chevrolet. ROCHESTER N.Y 
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WHY ENGINEERS 
FEEL AT HOME 
AT ROCKETDYNE 


First and foremost, RocKEeTpYNE talks your lan- 
guage —and understands it too. Your associates and 
supervisors here are professional people like you. 
They respect your status, your thinking, your ideas 
and your interest in technical advancement. 

ROcKETDYNE will encourage you to choose the 
field that is most satisfying and rewarding... truly 
best for you. This is possible because its activity 
includes the full range of rocket engine development 
from preliminary design to field testing and produc- 
tion... because its programs include development 
of the largest liquid-propellant rocket engine in the 
Western World... because it has contracts with all 
branches of the Armed Services and the guided mis- 
sile industry for broad variety of rocket engine types 
and sizes. 

It may surprise you to know you can qualify for 
a career at ROCKETDYNE with or without specific 
rocket engine experience ! Engineering experience in 
heating and ventilating, hydraulics, pumps, tur- 


THESE POSITIONS NOW 
DESIGN & DEVELOPMENT ENGINEERS 
Mechanical, Chemical, Electrical, Aeronautical, Stand- 
ards, Structural and Stress. For rocket engine com- 
ponents and systems design or development. Turbine, 
pump, controls and combustion device experience pre- 
ferred. 
TEST ENGINEERS 
Experienced on engine systems, combustion devices, 
turbines, pumps and engine instrumentation 
EQUIPMENT DESIGN ENGINEERS 
Electrical, mechanical, structural, industrial. For design 
of facilities, specialized test, and handling equipment. 


Write Mr. Grant Baldwin, Rocketdyne Engineering Person- 
nel, Dept. 596-SAE, 6633 Canoga Ave., Canoga Park, Calif. 


bines, combustion devices, controls, dynamics, 
structures and instrumentation are just a few of 
the related fields that could open your future at 
ROCKETDYNE. 

ROCKETDYNE’S design and manufacturing center 
and its nearby test laboratory house complete, 
advanced facilities...the vital tools you need to 
meet the challenges of rocket engine development. 

ROcCKETDYNE is North American’s rocket engine 
division. It has just moved into new ultra-modern 
headquarters in Canoga Park, located in the beauti- 
ful West San Fernando Valley of Los Angeles. This 
area is famous for its fine residential sections, 
modern shopping-center convenience, varied recrea- 
tional and entertainment facilities. Any point in the 
San Fernando Valley is just minutes drive from the 
beaches, and the weather is pleasant all year around. 
Many engineers are interested in advanced courses 
offered by fine schools like UCLA, USC and Cal 
Tech, all within a short drive from our headquarters. 


OPEN AT ROCKETDYNE: 


DYNAMICS ENGINEERS 

To analyze rocket engine control systems utilizing elec- 
tronic analog and digital computers, B.S., M-E., or 
B.S.E.E. necessary. Prefer advanced degree. Experi- 
ence in servomechanisms, systems analysis desired. 
THERMODYNAMICIST 

To analyze, design and develop high speed subsonic 
and supersonic turbines. Jet engine or industrial steam 
turbine experience desired. 

SYSTEMS ENGINEERS 

ENVIRONMENTAL TEST ENGINEERS 


STANDARDS ENGINEERS 
TEST ENGINEERS — ELECTRICAL 


ROCKETDYNE #2 


A 
A 


N OF NORTH AMERICAN AVIATION, INC 


o Vv Ff -€-8 =» 2 aA € fF 
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BRUSH ...complete systems for noise or vibration measurement 


21 seconds to make complete 
noise or vibration analysis! 


This chart record produced by the Brush 
Spectrum Recorder presents a complete 
frequency and noise level analysis for 
an electric motor. It is an example of 
the way Brush instrumentation can 
aid your analysis of noise or vibration: 


®@ All sounds from 14 cycles to 
36,000 cycles per second auto- 
matically scanned and re- 
corded by the Brush Spectrum 
Recorder to eliminate tabori- 
ous plotting of data. 


@® Measurements made in one- 
third octave steps, to positively 
identify frequencies. 


e Complete recording through 
the complete frequency range 
made in 21 seconds, to save 
valuable engineering time. 


The Spectrum Recorder is one unit 
in the most complete line of noise and 
vibration instrumentation available 
(manufactured in Denmark by Bruel & 
Kjaer). Thus Brush can offer you 
matched systems, and offer application 
assistance on complete projects. For 
complete information call your Brush 
representative, or write Brush Elec- 
tronics Company, Dept. I-4, 3405 
Perkins Avenue, Cleveland 14, Ohio. 


How leading companies use this Brush instrumentation 


e@ engine vibration analysis 
® aircraft noise reduction 

@ accelerometer calibration 
® missile testing 


@ jet engine noise measurements 


® appliance noise reduction 


@ automotive vibration analysis 
@tape recorder readout 

@ plant noise studies 

@ evaluating acoustic materials 


BRUSH ELECTRONICS 


INDUSTRIAL AND RESEARCH INSTRUMENTS 


PIEZOELECTRIC MATERIALS « 
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ACOUSTIC DEVICES 
MAGNETIC RECORDING EQUIPMENT AND COMPONENTS 


Division of 
Clevite Corporation 
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* Safe-Way School Bus, built by Marmon 
Herrington Co., Inc., Indianapolis, Ind 


Young Side-Mounted Radiators 
— 7 


keep 182-hp. 
bus engines cool 


The Problem: To select 
an engine-cooling radiator 
built for easy accessibility 
and efficient upkeep. 


How Poung solved it 


Young Radiator Company A. Fully-soldered, double lock- 
built a pressurized, heavy- 
duty fin type unit with a 
compact, 625-square-inch 
frontal area. This Young 
Radiator was side-mounted 
at rear of bus for conven- 
ience and safety. It cools a 
heavy duty 332-cu.-in. over- 
head valve V-8 engine de- 
veloping 182 hp at governed 
engine vo You 


Young Siamped 
Tank Radiator 


seam tubes. 


. Full wrap-around, terne 


plate side members. 


- Double-grip 2-way headers. 


- Capacities to 300,000 btu /hr. 


Write Dept. 1/6-D 
for FREE Catalog 


pur You 
to a g [alent you... 


Solving heat transfer problems is what we do 
best because it is our very reason for being. You, 
too, can harness the power of Young engineering 
talent. Write, wire or call without obligation. 


— 


RADIATOR COMPANY 


RACINE, WISCONSIN 


Ceedelie HEAT TRANSFER ENGINEERS FOR INDUSTRY 


Heat Transfer Products for Automotive, Heoting, Cooling, Air Conditioning Products 
Aviation and Industrial Applications, for Home and Industry. 


kL Executive Office: Racine, Wisconsin, Plants of Racine, Wisconsin, Metioon, Iilinals 
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ALL OTHER 
SEALING Ea Te 


ELECTRICAL TR ewe 


PT aL Tt 


are 
ay, Tt 


CUSTOM MOLDED 


TEFLON 


(DU PONT’S 
TRADEMARK) 


IN THIN SECTIONS AND SHAPES 


e CUP, BALL, SHAFT SEALS e 
WASHERS e GASKETS @ DIAPHRAGMS 


Custom molded parts in TEFLON 
are better. TEFLON’s unique prop- 
erties . . . chemically inert, heat 
resistant, tough, flexible, low co- 
efficient of friction . . . offer YOU 
important advantages in product 
design and development. 


Are you looking for “that’’ mate- 
rial which can meet your most 
rigid requirements to resist tem- 
peratures ranging from 500° F. 
to —100° F.?. . . TEFLON is the 
answer. Are you having trouble 
with designing your assembly 
because of corrosive problems? 

. TEFLON is the answer. Let 
SPARTA’s trained engineers help 
you solve your problems. 


TEFLON can save YOU money 


® Less Maintenance 
© Less Replacement Cost 


© Increased Productive Capacity 
Through Less Down-time 


® Reduced Wear on Pistons, 
Shafts, etc. 


© Simplified Design 


The First Cost Can Be the 
Least . . . If 
It Is The Last Cost! 


MANUFACTURING CO. 
DOVER, OHIO 
Phone: 4-2755 
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Stresscoat is a Magnaflux developed - brittle 
lacquer cocting for testing and measuring 
stresses in working parts and designs. Stress 
analysis is providing new ways to reduce the 
cost and weight of products to make them 
stronger, better and cheaper. 


BEFORE AFTER 


Inspection with fluorescent Magnaglo under 
black light reveals cracks as glowing danger 
signals impossible to overlook. Magnaglo in- 
creases the speed of inspection and makes it 
easy to spot and identify defects in keyways, 
threads and other hard to see places. 


od 


cenvrenatien 


Write for complete details concerning any 
of the above case studies, (excerpts from 
MAGNAFACTS), or ask for our new booklet 
on Lower Manufacturing Costs. 
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Case Studies: 
TESTING METHODS 


“GOOD TURN” INSURANCE pays off for the Todd Shipyards Corp., Brooklyn, N.Y. A portable 
Maognoflux unit is used to inspect for cracks in keyed taper of an 18” propellor shaft of one of the 


giant ocean-going vessels 


Extra Savings in Both Manufacturing 
and Preventive Maintenance Inspection 


M methods pay “extra” dividends when 
used to inspect the products you make 
These testing methods help pinpoint early 
defects in forgings, weldments, castings, 
bar steel and other component parts in 
the “rough” or finished state. It enables 
you to take corrective steps to eliminate 
their cause in the production process. You 
save the time, money and materials usu- 
ally lost by processing defective parts and 
excessive scrap. By clearly showing the 
extent and seriousness of defects, M 
methods provide added benefits from 
salvage operations 


A “safety” bonus can mean more than 
dollar savings in a preventive mainte- 
nance inspection program. Early detection 
of fatigue cracks in a crane hook can pre- 
vent an accident which could cost lives as 
well as money. Magnaflux offers many 
complete, easy, quick, portable methods 
for “in plant” or “in the field” inspection 
of machinery and equipment. 


Consider for a moment, the many ways 
M test methods can help you save “extra” 
in your present operations. Consult your 
Magnaflux engineer for specific informa- 
tion and examples of how M can help 
you produce better for less! 


“Conveyorized” Mognoaflux inspection is engineered for jet engine production line. Jet engine 
vanes are inspected at the rate of 5,000 or more a day. First step is magnetizing vanes. Conveyor 
moves vanes into inspection booth (above) where inspector watches for any accumulation of magnetic 
particles indicating longitudinal defects. After passing through a second ferro-magnetic bath and 
longitudinal magnetic field, vanes are inspected for transverse defects. Then they move automatically 


through a de-magnetizer. 


Take Your Inspection Problems to the House of Answers... 


MAGNAFLUX CORPORATION 


7348 W. Lawrence Avenue 
New York 36 © Pittsburgh 36 ¢ Cleveland 15 


* Chicago 31, Illinois 
¢ Detroit 11 * Dallas 19 © Los Angeles 58 
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it YOU USE 


FCC el 


Tetauiitm| SPONGE 
Combustion Engineering RU BBER? 


has immediate openings for 


SENIOR POSITIONS at its new SEND FOR OUR SWATCH BOOK! 


NUCLEAR ENGINEERING AND 
DEVELOPMENT CENTER Kem-Blo® is a superior light, flexible, elastic sponge 


rubber. It will take hundreds of thousands of compres- 
WINDSOR, CONNECTICUT sions without matting down. Kem-Blo fulfills many vital 


functions—cushioning, gasketing, insulating, weather 
stripping, dust-proofing, shock-absorbing, sound and 
PHYSICISTS vibration damping. Kem-Blo can be engineered to the 
MATHEMATICIANS width, compression, shape and thickness you specify 
METALLURGISTS —in your choice of many colors. For more information 
MECHANICAL ENGINEERS and swatch folder, write: U. S. Kem-Blo Sponge, Dept. 
CHEMICAL ENGINEERS T-54, United States Rubber Company, Naugatuck, Conn. 
AERONAUTICAL ENGINEERS 

ELECTRICAL ENGINEERS 

NUCLEAR ENGINEERS 

DESIGN ENGINEERS 

STRUCTURES ENGINEERS 


Challenging careers are open to qualified 


Power is Combustion’s business, whether the heat 
source be conventional or nuclear fuels. For nearly 
three-quarters of a century, C-E has been designing 
and manufacturing equipment for the generation of 
steam to produce power. A decade ago, it moved natu- 
rally into the nuclear power field. And now, with the 
new facilities under construction and completed at its 
Chattanooga plant—and the soon-to-be-completed 
Center at Windsor — Combustion is uniquely qualified 
for a leading role in the atomic power industry. 


Combustion is the third major contractor selected by 
AEC to design and build a Naval nuclear propulsion 
system — and will be the first company in the country 
to complete such a contract using its own facilities. It 
is also designing and manufacturing a large portion of 
the reactor vessels and steam generators for electric 
utility and Naval nuclear power plants. 


At Combustion’s Nuclear Center in Windsor, only 
8 miles from Hartford, you will find CAREERS — not 
jobs — and the opportunity for advanced education at 
nearby graduate schools under Combustion’s tuition 
reimbursement plan. Moreover, you can establish your 
home in a delightful countryside providing every facil- 
ity for pleasant living. Relocation assistance is, o 
course, provided. B-908 


Must be U. S. Citizen. Replies held in 
strict confidence. Submit complete resume. SPONGE 


COMBUSTION ENGINEERING, Inc. ‘ bb 
REACTOR DEVELOPMENT DIVISION United States Ru er 


Room 1021, Port Authority Bidg., 111 Eighth Ave., New York, N.Y. 
Phone: MUrray Hill 9-4600, Ext. 720 
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Built-In Features of Leaf Springs 


(x) Load Balance and Control... with the axles achieved by utilizing the design char- 
added safety factor provided by integral acteristics of leaf springs. 

eye-mountings and multiple alloy-steel leaf 
components which minimize the possibility 
of complete suspension failure in service. 


(x) Sidesway Control . . . with the “three- 
point” suspension distributing strain over a 
longer segment of frame assembly at both 
front and rear. This permits a definite saving 
in structural weight of frame. 


() Self-Alignment of springs, frame, and 


And the PLUS FACTOR of utmost econ- 
omy for both manufacturer and customer. 


DETROIT STEEL 
PRODUCTS COMPANY 


SINCE 1904 — ORIGINAL EQUIPMENT ON CARS, TRUCKS, CABS, BUSES, TRANERS 
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Spicer introduces 
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With new, more powerful engines, Medium Trucks 
have entered the Heavy Truck field. For these new 
Heavy Duty Models Spicer has developed a new 
Heavy Duty Medium Truck propeller shaft with 
Universal Joints designed expressly for this re- 2 
quirement. 


t 
tg 


























The Spicer 1480 Series is designed for use in the 
larger 3 to 4 ton trucks, buses and other automotive 1 
vehicles in the 20,000 to 28,000 pounds gross 
vehicle weight closs. 


The 1480 Series is manufactured on the same high 
production machinery that produces millions of Spicer 
joints and propeller shafts for light and medium 
trucks. 


To accommodate the wide variety of models 
demanded by truck users today involves many 
difficult drive line problems. DANA engineers will 


y ad ell Oe 


be glad to work with you on the application of the 
1480 Series ‘in your chassis. 





1.1000 Series and 1100 Series—Power Take Gross vehicle weight approximately 10 to 
Off Joints. 15,000 pounds. 


2.1260 Series—Passenger Car and %2 Ton 5.1410 Series—for 2 and 2% Ton Truck ap- 
plications, in range of 16,000 to 20,000 


Pick Up Truck applications. This includes ; 3 
pounds gross vehicle weight. 


vehicles up to approximately 5000 pounds 
gross vehicle weight. 6. 1480 Series—3 to 4 Ton Truck applications. 
In range of 20,000 to 28,000 pounds 
gross vehicle weight. 







3.1310 Series—Large Passenger Car and % 
and 1 Ton Truck applications. Approximately 
7500 to 10,000 pounds gross vehicle weight. 7-8-9-10. 1500-1600-1700 and 1800 Series 

for Heavy Duty and Off-Highway Trucks— 

30,000 pounds gross and up vehicle weight. 









«1350 Series—for 1/2 Ton Truck application. 


Ve ea 
TOLEDO 1, OHIO 









~~ 
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SPICER PRODUCTS: TRANSMISSIONS « UNIVERSAL JOINTS « PROPELLER SHAFTS 

AXLES « TORQUE CONVERTERS « GEAR BOXES « POWER TAKE-OFFS « POWER TAKE 

OFF JOINTS e RAIL CAR DRIVES e RAILWAY GENERATOR DRIVES ¢ STAMPINGS 
SPICER and AUBURN CLUTCHES e PARISH FRAMES e SPICER FRAMES 





This Gives the Answers 


TO YOUR AERONAUTICAL DRAFTING eee 


AIRCRAFT 
MANUFACTURERS 


ENGINE 
PROPELLER AND 
ACCESSORY 
MANUFACTURERS 


AIRLINE OPERATORS 


The only industry standard on aeronautical drafting practices 


SAE Aeronautical Drafting Manual includes Fifteen leading engineers, representing all phases 
drafting recommendations for the aircraft and of the aeronautical industry, developed this man- 
engine manufacturers, the propeller and acces- ual. It is receiving wide acceptance, both by 
sory manufacturers and the airline operators. the industry and educational fields. 


NOW AVAILABLE—A May 54 Editior 
the SAE Aeronautical Drafti fe Saunas originally ‘ae june 1, "7946. “Price $2.00 


ALSO AVAILABLE——Complete ne anual dated January cludes ‘ latest rev 
the following prices: $4.50 ‘without binder $6. 50 with ‘aiaeniie a er printed iieda 


$4.25 without binder For quantity orders, 10 copies or more $6.00 each with binder 
$4.00 without binder For quantity orders, 25 copies or more $5.75 each with binder 


ORDER NOW BY WRITING TO THE 
SOCIETY OF AUTOMOTIVE ENGINEERS 


29 WEST 39th STREET « NEW YORK 18, N. Y. 
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CALL IN 


All types of organic friction materials, including light- 
and heavy-duty brake linings and thick blocks, clutch 
facing and special products for industry. 


~ () OO 


Sintermet—sintered metallic friction materials for 
transmission and clutch applications in the automotive, 
aircraft and industrial fields. 


’ 


€ 








STOP or GO—Ame rican Brakeblok can help 
solve both brake and clutch or transmission 
problems with a full line of friction materials. 
Sintered metal products, as well as organic, 
are backed by the full resources of American 
Brakeblok to provide better answers, faster. 
Research: Your particular problem may be 
solved already by one of the hundreds of 
formulas now on our shelves. 

Testing: Continuous lab and road evaluation 
of all factors of performance and service life 
can shortcut your own testing time. 


Production: Precise, point-by-point produc- 
tion of three modern plants can meet the 
needs of millions of vehicles and machines. 
Service: Our application engineers work 
hand in hand with your project team— 
eliminate lost hours when design changes 
call for new requirements. 


To take full advantage of these American 
Brakeblok facilities, we suggest you check 
with us during initial planning stages. A call 
or letter will bring quick action. 


AMERICAN BRAKEBLOK DIVISION 


DETROIT 9, MICHIGAN 
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VIBRATION PROBLEMS | | ahh ee 
ORIGINATE WITH HP UMMA ets 
UNBALANCE 








‘NO W Save up to 50%* of your balancer investment 
.-- Eliminate Dynamic and Kinetic unbalance... with 
a STEWART-WARNER ELECTRONIC INDUSTRIAL BALANCER 












CRADLE and PORTABLE MODELS available | 






IN PRODUCTION .. greatly reduce your manufacturing costs by eliminating 







rejects caused by rotor unbalance Check These Stewart-Warner 
FOR MAINTENANCE...reduce your maintenance expense by eliminating Established Capacities: 
; ; : oa : ' 
down time situations requiring replacement of bearings and shafts, labor, @ 4 Ib. to 25,000 Ib. weight range J 






etc., in addition to production loss. Instrumentation will also measure areo 
dynamic vibration factors. 





@ %" to over 96" diametral capacity 

@ .03 in.”-oz. Dynamic sensitivity 
STEWART-WARNER electronic industrial balancers are sturdy, com- @ Convenient friction belt drive requires ne Gee 
pact, extremely accurate and engineered for years of trouble-free and eliminates belt wrap-around problems ' 

> i @ Less than 2 minutes set-up time without supervision 


Extreme maximum and minimum ranges are engineered into @r $3795 includi 
every STEWART-WARNER ELECTRONIC INDUSTRIAL BAL. oe including opaaaa ae 


ANCER. Other makes require more than one machine to 
attain these capacities 















@ 412" to over 144” length range 
@ Ol in.-oz. Kinetic sensitivity 
@ Operating safeguards 


Stewart-Warner Electronic Industrial Balancers are 
manufactured and distributed by: The above copacities are established. Should yo 
requirements exceed the above, please write us stating 
your exact balancing problem. 
*No other industrial balancer Moray slo many od- 


vanced features, yet the Stewart- - 
mately 50% less than other advertised 


Write now for FREE brochures with 






















engineering 
laboratories 








DEPT. MD + 1240 LINCOLN STREET « DENVER 3, COLORADO 


BY MILs ¢ Full Cashion Seo: 





4 NO. F850 






BODY-FORM POSTURE DESIGN 
FOR IMPROVED WORK-POWER 


_ Designed to improve the road-ability 
: and comfort-factor of many types of 
‘mobile equipment. Full cushion 
roomy seat equipped with per- 
monently aligned synchronized ‘‘no- » 

_ | sag” springs and foam rubber topper. 
back rest deeply cushioned 
‘foam rubber and jute felt. Snap- 
in detachable arm rests add to oper- 
comfort and seat versatility. 
fl | type seat adjuster with finger- 
lift, ‘handle. Get the complete facts 
this popular Milsco “Champion” 













? 
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HIGH-TENSILE STEEL 


You can design light weight, longer life, and econ- And with all these physical advantages over mild 
omy into your products by including N-A-x HIGH- carbon steel—it can be cold formed as readily into 
TENSILE in your plans. the most difficult shaped stamping. 


e It is 50% stronger than mild steel. When you next start to redesign, get the facts on 

e It is considerably more resistant to corrosion. N-A-X HIGH-TENSILE. It’s produced by Great Lakes 
It has greater paint adhesion with less undercoat Steel—long recognized specialists in flat-rolled 
corrosion. steel products. 

It has high fatigue life with great toughness. 

It has greater resistance to abrasion or wear. 

It is readily and easily welded by any process, N-A-X Alloy Division 


It polishes to a high lustre at minimum cost. GREAT LAKES STEEL CORPORATION 


Ecorse, Detroit 29, Mich. e A Unit of 


te 
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ATOMIC ENERGY 
NEEDS YOUR TALENT 


ALCO PRODUCTS, INC., wants additional 
competent Mechanical Engineers for nuclear 
power development. The potentialities of this 
growing field are limitless. YOU can help it 
grow! YOU can grow with it! 

Typical positions available are: 
MECHANICAL DESIGN ENGINEER 
Experience Required: Minimum of 10 years in- 
cluding design and test of complex mechanisms 

and mechanical structures. 


ASSISTANT PROJECT ENGINEER 
Experience Required: 2 to 5 years design or 
test. of mechanical components. 


JUNIOR ENGINEER 


Experience Required: None. 







Also needed are several Mechanical Designers 
and Draftsmen. 
IF INTERESTED please forward 
resume and salary requirements to: 
G. Y. Taylor, Manager 
Employee Services Dept. 
ALCO PRODUCTS, INC. 
Schenectady 5, N. Y. 


All replies kept confidential. 











detailed 


















MECHANICAL ENGINEERS 


We need four engineers, preferably with design experience; 
one is required for steam turbines, one for steam turbine 
controls, one for centrifugal pumps and one for centrifugal 
compressors. Design experience is desirable but not abso- 
lutely necessary; young engineers interested in these fields, 
but without specific experience, will be carefully trained 
De Laval is a medium sized, long established manufacturing 
concern. The positions are for a permanent engineering 
staff. Starting salary and progress will be commensurate 
with ability. Please submit brief resume of qualifications to 






















Personnel Department 
DE LAVAL STEAM TURBINE COMPANY 
853 Nottingham Way, Trenton 2, New Jersey 











WITTEK HOSE CLAMPS 


For Every Type of Hose Connection 


ad a 5 






Whatever the hose connecting problem, it’s a safe 
bet that WiTTEkK (leader for over a quarter century 
has the exact type and size clamp to do the job right! 


Let WITTEK solve your clamping problems. Write today. 


w') 





WITTEK MANUFACTURING CO. 
4342 West 24th Place ° 





Chicago 23, Illinois 




















































Sa 
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A Wheel for Every Job! 


Our engineers will recommend the most 
efficient and economical wheel and axle assembly for 
your unit. We invite your inquiries. 


WRITE US FOR CATALOG 


ELECTRIC WHEEL CO. 
2807 SPRUCE, QUINCY, ILLINOIS 









Where in the World do You Want to Go 
in Your ENGINEERING CAREER? 


If you are seeking an opportunity to further your career 
with a fine company . look no further. 


TWA presently has openings for Aeronautical, Mechani- 
cal, Electrical and Electronic Engineers to work with a 
small, select group of engineering associates. This 
arrangement gives each engineer the opportunity to 
demonstrate his ability and to advance within the com- 
pany the opportunity to build his future with the 
world’s finest airline. 


Qualifications: B.S. in Engineering. 
Location: TWA’s ultra modern building now nearing 
completion at Kansas City, Mo. 


Living Conditions: Excellent, both city or suburban 
private homes or apartments. 


Many employee benefits, including liberal 
free transportation for yourself and family 
each year. 


Benefits: 


Salary: Commensurate with experience. 


If you are an engineer with qualifications in any of these 
fields explore your opportunity with TWA today. Write: 


Mr. R. Paul Day, Employment Manager 


TRANS WORLD AIRLINES 


Kansas City 5, Missouri 
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Manufacturers of the big diesel transports, that 
must stand up under hour-after-hour of gruelling 
service, have learned to rely upon MECHANICS 
Roller Bearing UNIVERSAL JOINTS to deliver hun- 
dreds of thousands of miles of trouble-free ser- 
vice. Because MECHANICS JOINTS drive through 
KEYS— instead of bolts—they stand up under pun- 
ishment that shears off other types of fasteners. 
They are designed with less parts and connections 


for easy assembly and servicing—smooth running 


balance—maximum strength with less weight— 
and long, trouble-free, safe operation. Rugged 
stamina is just one of the advantages you get 
when you specify MECHANICS Roller Bearing 
UNIVERSAL JOINTS. Let MECHANICS engineers 
help you design this and other competitive sales 
features into your product's transmission train. 


MECHANICS UNIVERSAL JOINT DIVISION 
Borg-Warner « 2022 Harrison Ave., Rockford, Ill. 


Export Sales: Borg-Warner International 
79 E. Adams, Chicago 3, Illinois 


MECHANICS 
KOLLL  a 
UNIVERSAL JOINTS 


For Cars + Trucks «+ Tractors - Farm Implements * Road Machinery -« 
Aircraft + Tanks * Busses and Industrial Equipment 
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For Work in 


* 
engi neers fircraft Nuclear 


Propulsion Field 


2 

The next big advance in aviation is nuclear powered 
$ flight, a field which offers exceptional possibilities 
for professional achievement. General Electric now 


has positions open in this new field 


ENGINEER for preliminary design of major aircraft 
structures, and the coordination of structural design 
with power plant design requirements. AE or ME 
degree with 4-6 years experience in aircraft design and 


development required 


ENGINEER for work in thermodynamics and fluid 
flow aspects of turbine type aircraft engines and 
components. ME or AE degree with 2 to 6 years 
experience in thermodynamics and a¢ rodynamic 
development required 


Openings in Cincinnati, Ohio and Idaho Falls, Idaho 


iddreas replies to location you prefer 


AIRCRAFT NUCLEAR PROPULSION DEPT 


GENERAL @@ ELECTRIC 


Att.: Mr. W. J. Kelly Att.: Mr. L. A. Munther 
P. 0. Box 132 P. 0. Box 535 
Cincinnati, 0 idaho Falls, Idaho 


PROJECT ENGINEERS 


UNUSUAL OPPORTUNITY 
FOR MEN WHO PREFER TO LIVE IN 
ANN ARBOR - DEXTER AREA 


FRAM Corporation has the following openings for 


automotive men with college engineering degrees: 


1. PROJECT ENGINEER—with engine experi 
ence for development work on AIR CLEAN 
ERS 


PROJECT ENGINEER—with engine experi- 
ence for development work on INTAKE 
SILENCERS 


This is YOUR CHANCE to obtain the RECOGNITION 
and SATISFACTION which come from getting in on 
the ground floor with a new and fast growing product 
having almost unlimited potential. 


IDEAL WORKING CONDITIONS in FRAM’S NEW 


Engineering Building in attractive suburban Dexter. 


Write, phone, or call for application. 


Fram Corporation Engineering Dept. 
Dexter, Michigan Tel.: HAmiton 6-5521 


An SAE Emblem 


¢ Distinguishes you 
as an SAE member 


e Is an attractive 
gold-filled clutch- 
back pin 


e Costs only $1.50 


plus 

15¢ Federal tax for delivery 
in the United States and 5¢ 
sales tax for delivery in 
New York City 


6") 


ACTUAL SIZE 


GOLD on BLUE 
GOLD on RED . 
GOLD on WHITE . 


Member Grade 
Associate Grade 


Junior Grade 


Society of Automotive Engineers 
29 West 39 St., New York 18, N. Y 


Please send me an SAE emblem. Enclosed is my 
check for $ ($1.50 plus applicable taxes). 
Grade of membership (please check) 


[) Member () Associate (] Junior 


Name 


(PLEASE PRINT) 


Address 
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LOCATION: Dominion of Canada 
TYPE OF OPERATION: Bus line 


PROBLEM: To get efficient engine 
temperature and better 
interior coach heating 


SOLUTION: peypry 


LOCATION: State of Louisiana, 
G: 3. 


TYPE OF OPERATION: Truck line 


PROBLEM: To get more miles per 
gallon of fuel 


SOLUTION: BENDIX 


Advantages of Thermatic Fan Drive 
being proved to more and more users! 


| 
oa 
The cards above represent two recent coolant temperature falls below the de- 
case histories taken from our files. One sired oper iting temperature. Because = 
concerned a Canadian bus company the fan is disengaged up to 90 per cent 
whose problems were keeping its of the time, more engine horsepower is 
diesel engines at efficient operating actually delivered and greater fuel 
temperatures and obtaining enough mileage is realized. In the case of the uy 
heat to keep passengers comfortable Louisiana trucking company, _ this 
during the winter months. The second amounted to an average increase of 
case d a trucking company in 2 10 M.P.G. By the same principle, the 
the southern United States with a far Canadian bus company was able to 
more common problem—to get more raise its engine operating temperatures 
usable horsepower and greater fuel and improve coach heating. 
economy from its diesel engines. Both Chances are a Thermatic Fan Drive 
companies solved these problems by System could improve your operation, 
installing Bendix-Westinghouse — air- too. Mail the coupon or check with 
operated Thermatic Fan Drives! your authorized Bendix- Westinghouse | 
Here’s how. The Thermatie Fan Distributor. 
Drive System keeps constant track of 
engine coolant te mperature and either 


engages the fan when more ¢ ‘ooling is Bendix-Westinghouse Automotive Air Brake Co. 


: . . : Dept. C 
required or disengages it when engine 
1 B46 Elyria, Ohio 


Please mail me your free booklet giving complete details of the 
Thermatic Fan Drive System. 


Name 


Automotive Air Brake Company Company 
General offices and factory—Elyria, Ohio Street 
Branches—Berkeley, Calif. and Oklahoma City, Okla. 
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PRIMARY SOURCE FOR A-C OR D-C 
“AIRCRAFT ELECTRIC EQUIPMENT 


Oe: x +\ s 
tachometer generators - 
. turbojet or reciprocating 


a-¢c or d-c 


control panels engine starters 


a-c voltage § 
regulators & 


a-c circuit breakers 


a-c or d-c generators motors and actuators high-altitude inverters 


-~ 


Complete facilities for design, development and testing of your 
special aircraft accessories or systems ... plus production for 
limited or full-scale runs. Write to Jack & Heintz, Inc., 17638 
Broadway, Cleveland 1, Ohio. Export Department: 13 East 
40th Street, New York 16, N. Y. 


(©) 1956 Jack & Heintz, Inc 


Jacks HEINTZ Retmetive cauirment 
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BLOOD BROTHERS helps 
solve another UNIVERSAL 


JOINT problem... 


PROBLEM: A well-known product engineering firm, designing a special- 
ized mobile, diesel-driven machine, required special universal joints to 
transmit power to rubber-tired all-steering wheels. Joint length and dia- 
meter were limited by unusual space restrictions, yet heavy torque loads 
were expected at angles to 30°. 

ACTION: As the designers had worked with Blood Brothers on universals 
for the unit’s conveyor, they sent us experimental joints previously hand- 
made for a larger machine. 

SOLUTION: After study of the problem, Blood Brothers’ engineers pro- 
posed certain alterations, resulting in production and tooling savings. 
RESULT: Customer-supplier cooperation helped produce a non-standard 
joint which successfully meets both cost and operating conditions. 

Very likely, your needs can be met with standard components, as Blood 
Brothers builds more types and sizes of universal joints than any other manu- 
facturer. But standard or special, our engineers are willing and able to 
cooperate with you. Just write or call. 


BLOOD BROTHERS 
MACHINE DIVISION 


ROCKWELL SPRING AND AXLE COMPANY 
ALLEGAN, MICHIGAN ‘ 
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NEW 


AT BLOOD | 
BROTHERS 
so 


FLANGED 
STRAP-YOKE 
JOINT 


In contrast 

to the heavy- 

duty joint above, 

it suggests the wide range of types and 
sizes offered by Blood Brothers. 


i | 
i 
I} 
| 
j 


For your convenience ; 
in specifying require- 
ments, write for copies f 

{ 


mrtg 


Nile | 
| 


' 
I 
} 


of this Blank Form 
“Specification Sheet’. 
They're free! 


open GN | grote 


34 


Trendy 0 


¥ 
it 
da! 


| hi! 


ie 
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UNIVERSAL JOINTS 
AND DRIVE LINE 
ASSEMBLIES 
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BO Ata te my 


AY 
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Manufacturers of over 85% of the torque wrenches used in industry 
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AIRCRAFT 
ENGINEERING 


SAE JOURNAL 


29 W. 39TH ST. 
NEW YORK 18, N.Y. 
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MECHANICAL ENGINEERS 
ENGINEERING GRADUATES FOR PRODUCT 
DESIGN AND APPLICATION. PRODUCTS ARE 
VIBRATION AND SHOCK ISOLATION SYS- 
TEMS ON AIRCRAFT, ELECTRONIC, AUTO- 
MOTIVE, MARINE, GENERAL INDUSTRIAL 
EQUIPMENT. THIS IS A RAPIDLY EXPAND- 
ING INDUSTRY. EXCELLENT LONG RANGE 
POSSIBILITIES FOR ENGINEERS WHO ARE 
INTERESTED PRIMARILY IN DESIGN WORK. 
DUTIES ALSO INVOLVE EXTENSIVE LIAISON 
BETWEEN AND AMONG FIELD ENGINEER- 
ING, MANUFACTURING, AND RESEARCH. 


BOX 369, ERIE, PENNSYLVANIA 








TITEFLEX, INC. 
OFFERS 
EXCELLENT OPPORTUNITY 
FOR 
MECHANICAL AND 
ELECTRICAL ENGINEERS 


Interested in design and development work on our 
standard line of aviation components and special projects 
Applicants must have experience in aircraft power plant 
installations or design and development of aircraft acces- 
sories. 


Write for information and catalog of our products 


Technical Employment Office 


Titeflex, Inc. 
40 Hendee Street, Springfield 4, Massachusetts 


A Gasket that seals tight... 
and stays TIGHT 


e Some “beater mix’ materials are highly 
oil absorbent and as a result don't 
make tight, lasting seals. 


e VELLUMOID’S VELBUNA WG-1 and 
WG-4 are firm, dense Buna N and 
fibre combinations. The result is a 
highly oil resistant gasket with high 
torque retention that really 
seals. 


e We'll gladly prove our point. Let us 
send you samples to test on difficult 
applications that must be sealed per- 
manently . . . and economically. 


PARRY GE Os 


e The Vellumoid sales engineer in your 
territory is always available for consul- 
tation. 


VELLUMOID COMPANY 


56 ROCKDALE ST. - WORCESTER, MASS. "S7 











Nylon - Orlon - Dacron - Dynet 


to many important gases and fluids, but it is 


American has discovered how to felt these four 
synthetic fibres, individually or in blends. They 
also can be combined with wool or other natural 
fibres. Thus quite new felts can be produced in 
yardage to your exact specifications, to perform 
old tasks with new efficiency and economy, or 
enable you to create new methods, processes and 
applications. The most obvious use for felts of 
synthetics is in filtration, because of resistance 


American felt 
Com 


TRADE 


expected that engineers and designers will eagerly 
seize upon the new materials and find additional 
applications. 

Thus the art of felting takes another great 
step forward. American will gladly collaborate 
with you in the important task of specifying the 
felt that will serve you best in each given set of 
conditions. 


iy 


MARK ® 


CENERAL OFFICES: P. O. BOX 5, CLENVILLE, CONN. 
SALES OFFICES: New York, Boston, Chicago, Detroit, Cleveland, Rochester, Philadelphia, St. Louis, 
Atlanta, Greenville, S. C., Dallas, San Francisco, Los Angeles, Portland, San Diego, Seattle, Montreal. — 
PLANTS: Glenville, Conn.; Franklin, Mass.; Newburgh, N. Y.; Detroit, Mich.; Westerly, R. 1 —ENGINEERING 
AND RESEARCH LABORATORIES: Glenville, Conn. 
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FAFNIR 
BUILDS . 
PLANT NO.§ i, 


New five-acre piant at: 
Newington, Connecticut will streamline 
machining and heat treating operations 


Fafnir Plant No. 6, now nearing completion, will house the 
most modern machining and heat treating equipment and will 
provide for economical storage and handling of steel. 


The opening of this large plant represents an increase in 

floor area of about 20% and an important step in a long- 
range program to speed production of over 10,000 types 

and sizes of Fafnir ball bearings and ball bearing 

units. The plant occupies one corner of a hundred-acre 


site which will make possible a four-fold expansion. 


Fafnir’s 18 strategically-located branch warehouses 
and its coast-to-coast network of authorized distributors 
will soon reflect the added productive capacity 
which these new facilities make possible. 

The Fafnir Bearing Company, 

New Britain, Connecticut. 







—_ 
Any type, any size, 
, o ” for any purpose... all 
made to the highest 
a Seen standards of quality. 






FAFNIR 


BALL BEARINGS 












Most Complete Line in America 


‘The steel that could take 
anything but a bath 


N steel mills and warehouses, a roller 

leveler straightens wide sheets and 
heavy plates between powerful steel rolls 
and shoots them out flat and level 

As you can immagine, the stress on the 
rolls is tremendous. To make them strong 
enough and tough enough, one roll man- 
ufacturer was using an alloy steel, 52100. 
Phen to make the rolls hard enough, 


they were heated to a high temperature 


and quenched in a liquid bath. But the 
severe quench was causing many of the 
rolls to warp 

Phe roll maker brought his problem 
to metallurgists of the Timken ¢ ompany 
“Could rolls be made from 52100 steel 
that wouldn’t distort im quenching?” 


Yes—if the 


steel were uniform, from lot to lot, in 


Pheir considered answer: 


analysis and hardenability. 


So the roll maker changed to 52100 
steel made by the Timken Company. 
Phey found the steel was uniform—lot 
to lot... heat to heat... \ 
out. The roll maker was able to stand- 


ard 


year ih, Veal 


ize his heat-treating practice. Since 
the change to Timken steel, distortion 
has been practically eliminated. 

Our files bulge with scores of problems 
that have been ““Solved—by Pimken Alloy 
Steel”. Can we help solve a steel problem 
for you? Write: The Timken Roller Bear- 
ing Company, Steel and Tube Division, 
Canton 6, Ohio. Cable: ““Timrosco”. 
Papered Roller Bearings, Alloy Steels and 
Seamless Tubing, Removable Rock Bits. 


TIMKEN 


Fine Alloy 


STEEL 


BARS, BILLETS, SEAMLESS TUBING 


AND GRAPHITIC TOOL STEELS 
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